Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


INDEX 


« 


EXECUTIVE  DOCUMENTS 


tmonmD.Mj  •boba  ov 


THE  SENATE  OF  THE  UNITED  STATUS 


^^  *^'Ba« 


^.^^. 


THC  FIRST  SESSION  OF  THE  THIRlir-FIRST  CONQRkSS, 


1849-'5a 


IN  FOURTKEIV  VOLUMES. 


WMaaaM^i 


IP 


WASHmaTON:     * 
^RENTED  BT  WM.  M,  BELT. 


.7 

r        U  I  S  R  M  R  y      /^ 

I  0>    THE  j 

l.aAND  STANfORO  JUNiC;rl 

L       UNIVERSITY.        J 

\*l  ■■■■■•  I  I      I— j^iM—i — W^  . 


/ 


A  rioti 


< 


I 


INDEX 


TO 


EXECUTIVE   DOGUMENTS 


PRINTED 


BY  ORDER  OF  THE  SENATE  OF  THE  UxNITED"  STATES, 


OCRIKa    THI 


FIRST  SESSION  OP  THE  THIRTY-PlKST  CONGaESS— 1849-^50. 


IN   POURTEBN   VOLUMES. 


Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 
Volume 


1  contains 

2  contains 

3  contains 

4  contains 

5  contains 

6  contains 

7  contains 

8  contains 

9  contains 

10  contains 

11  contains 

12  contains 

13  contains 

14  contains 


No. 
No, 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


1,  part  1. 

1,    ''    2. 

1,    *'    3. 

2. 

3  to  5  inclusive. 

6  to  2B,  except Nos AS  and  16. 

15 f  part  I. 

15,    <'    2. 

18. 

29toiS,ej:cept  No.39. 

^,part  1. 

39,    "    2. 

49  to  63  inclusive. 

64  /o  82  inclusive. 


A. 


icademy  at  West  Point,  for  1849.    Report  of  the  board 

of  visitors  of. the  Military  -  .  . 

idjutant  General  of  the  army,  with  returns,  position,  and 

distribution  of  the  troops,  in  1849.     Report  of  the 
idmiralty  against  foreign  vessels  entering  the  ports  of 

the  United  States,  &c.     Correspondence  relative 

.to  suits  instituted  in  the  courts  of  -  • 

Africa,  and  the  annual  cost  of  that  squadron.     Report  of 

the  annual  number  of  deaths  in  fhe  United  States 

squadron  on  the  coast  of  -^    *       v  r 

Agriculture;    agricultural    statistic^,   jneteotoiogy, -.  &c. 

Report  of  the  Commissibher  of  PateWs,  with  a 

general  view  of  American - 

(See  table  of  contents,  at  page  3 f  of  abofje.) 
Amerieah  vessels  by  British  ships  of  war.    Correspond 

«lice  relative  to  the  searching  of  - 


Vol.  No.  Page. 

1    1  235 


1 


I  1T9 


14   78 


^    10   40 


8   13 


^  14   66 


Vol. 

10 

No. 
30 

P-g 

1 

1 

76 

6 

7 

• 

INDEX. 


Appropriations  for  the  service  of  the  State  Department, 
including  foreign  missions,  during  the  year  1849. 
Statements  showing  the  disbursements  of 

Appropriations  for  the  naval  service  for  the  fiscal  year 
ending  30th  June,  1849.     Statement  of    - 

Appropriations  for  the  naval  service  during  the  year  end- 
ing 30th  June,  1849.     Statement  of  transfers  of  - 

Appropriations  And  expenditures  for  the  service  of  the 
War.  Department  during  the  fiscal  year  ending 
June  30,  1849.     Statement  of      -  -  .      6      le 

Arms,  percussion  powder,  and  caps  in  France,  Belgium, 
Holland,  and  England.  Report  of  Brevet  Major 
Hagner,  in  relation  to  the  mode  of  manufacturing   -      1        1    37 

Armories  and  arsenals  during  the  fiscal  year  ending  30th 
June,  1849.  Statement  of  the  principal  operations 
at  the         -  -  -  .  .  -      1         1     36 

Armories,  and  the  number  of  arms  and  appendages  made 
and  repaired  during  the  year  ending  30th  June, 
1849.     Statement  of  the  expenses  of  the  national      6      27 

Army  in  1849,  (part  1.)    Report  of  Major  General  Scott 

on  the  state  and  operations  of  the  -  -       1         19 

Army,  with  returns,  position,  and  distribution  of  the 
troops  in  1849,  (part  1.)  Annual  report  of  the  Ad- 
jutant General  of  the         -  •  -  -      1         1     17 

Army  tor  the  year  1849.  Annual  report  of  the  Quarter- 
master General  of  the        -  -  -  . 

Army  operations  in  New  Mexico,  in  1849.     Report  of  the 

Army  operations  in  Florida,  in  1849;     Report  of  the 

Army  operations  in  Texas,  in  1849.     Report  of  the 

Army  for  1849.  Annual  report  of  the  Paymaster  General 
ofthe         --.--. 

Army  for  1849.  Annual  report  ofthe  Commissary  Gene- 
ral of  the   - 

Army  for  1849.  Annual  report  of  the  Surgeon  General 
ofthe         - 

Army  of  the  flfcted  States  in  Texas,  and  the  adjacent 
Mexican  states  on  the  Rio  Grande,  accompanied 
by  astronomical  observations,  and  descriptive  and 
military  memoirs  of  the  country.  Report  of  Secre- 
tary of  War,  with  a  map  showing  the  operations 
ofthe         -  -  -  -        .    - 

Army  operations  on  the  Rio  Grande.  Report  of  the  Sec- 
retary of  War  of  the  .  .  -  - 

Arsenals  and  armories  during  the  year  ending  30th  June, 
1849.     Statement  of  the  principal  operations  at  the 

Arts  and  manufactures  for  the  year  1849.  Report  of  the 
Commissioner  of  Patents  in  relation  to      - 

Assistant  Postmaster  General.  (See  Posftmaster  General.) 

Auditor  of  the  Post  Office  Department,  accompanying  the 
annual  report  of  the  Postmaster  General.  Report 
ol  the  *     .  -  -  -  -  -      1        1     7f 


1 
1 
1 
1 

1 
1 
1 
1 

19 
IG 
11 
13 

1 

1 

IS 

1 

> 

1 

2G 

1 

1 

2C 

10 

32 

14 

73 

1 

1 

3( 

T 

15 

• 

INBEX. 


Vol    No.    r«ge. 


inditor^s  office  during  the  year  endifig  30th  September, 
1849.  Abstract  of  expenditutes  under  the  head  of 
contingent  expenses  of  the  navy,  as  settled  at  the 
Fourth       .  -  .  .  -  .      1        1    T64 

Auditor  of  the  Treasury,  with  (S&fnes  of  accounts  of  diis- 
bursements  for  the  benefit  of  the  Indians.  Report 
of  the  Second         .  -  -  -  -    10      41        1 

Auditor  of  the  Treasury  of  the  disbursement  of  moneys, 
&c.,  for  the  benefit  of  the  Indians.  Report  of  the 
Second  -  -  -  -  -      6        |i       1 

ioditor  of  the  Treasury,  with  a  statement  of  the  claims 
of  the  Cherokee  nation  of  Indians,  aceording  to 
the  principles  established  by  the  treaty  of  August, 
1846.  Report  of  the  Second  Comptroller  and 
Second      .  •-  .  -  -  -      6        •        1 

Austria.  Correspondence  with  the  agent  employed  to 
Tisit  Hungary  during  the  recent  war  between  that, 
country  and  •  -  -#-  -L0      481 

B. 

Black  river*    (See  iKi>er.) 

Bedisco,  the  Russian  minister.  Report  in  relation  to 
the  measures  taken  by  the  Secretary  of  State  on 
the  memorial  of  the  great  grandnephew  and  attor- 
ney of  the  heirs  of  General  Kosciusko  against 
Alexandre  de         -  -  •  -  -    13      ^0        1 

Botanical  specimens  collected  in  the  primitive  region  south 

of  Lake  Superior.     Catalogue  of  -  -  -      3        1     8T6 

Boundary  line  between  the  United  States  and  New  Mexi 
CO.     Operations  of  the  commission  to  run  and 
mark  the   -  '         -  -  -  -  -    10      M        I 

Boundary  line  between  the  British  and  French  possessions 
in  North  America,  as  fixed  by  the  treaty  of  Utrecht. 
Extract  of  a  letter  from  Mr.  Everett,  United  Statej^ 
minister  at  London,  to  Mr.  Webster,  Secretary  of 
State,  relative  to  the  -  -  •  -    14      71        1 

BoQoty  land  warrants.     (See  Land\ 
AazDs  de  St.  Jago.    Message  of  the  President  relative 

to  the  commerce  of  the  port  of      -  -  -     14      68        1 

Aitish  charge  d'affaires  for  Chili  to  the  lady  of  the 
American  consul  for  Valparaiso.  Correspondence 
in  relation  to  the  resentment  of  an  indignity  offered 
by  the        -  -  -  -  -      6      16        1 

British  vessels  between  the  Atlantic  and  Pacific  ports  oi 
the  United  States,  and  the  granting  of  American 
registers  to  British  built  vessels  purchased  by  citi- 
zens of  the  United  States;  also  to  an  increase  of 
duty  on  British  produce  or  manufactures.  Corres- 
pondence with  the  British  minister  relative  to  the 
tjrade  in     •  •  •  •  •  •    10      36        1 


t2!n)£X. 


British  governmetit  for  slaves  deported  in  violation  of  tfie 
treaty  of  September  3,  1783.  Report  of  claims  of 
American  citizens  against  the        -  - 

British  ships  of  war.  Cofre^pondence  in  relation  to  the 
searching  of  American  vessels  by 

British  and  French  possessions  in  North  America.  Ex- 
tract df  a  letter  from  Mr.  Everett,  United  States 
minister  at  London,  to  Mr.  Webster,  Secretary  of 
State  of  the  Uhited  States,  in  relation  to  the 
boundary  line  between  the 

Bronno  Bronski,  in  relation  to  an  improved  variety  of  silk- 
worms which  he  desires  to  have  introduced  into 
the  United  States.     Memorial  of  Count  de 

Bureau  of  Construction,  &c.,  relative  to  contracts  with 
Mr.  R.  L.  Ste\i5ns  for  the  construction  of  a  war 
steamer,  $faot  and  8hell^pft)of.  Report  of  the  chief 
of  the       ,-  -  -  - 

Bureau  of  Construction,  Equipment,  and  Repairs.  Re- 
port and  detailed  estimates  of  the  - 

Bureau  of  Navy  Yards  and  Docks.  Report  and  detailed 
estimates  of  the  .... 

Bureau  of  Ordnance  and  Hydrography.  Report  and  de- 
tailed estimates  of  th^       .... 

Bureau  of  Provisions  and  Clothing.  Report  and  detailed 
estimates  of  the     -  -  .  -  - 

Bureau  of  Medichie  and  Surgery.  Report  and  detailed 
estimates  of  the      ..... 

Bureau  of  Yards  and  Docks.  Abstract  of  offers  for  fur- 
nishing articles  coming  under  the  cognizance,  un- 
der act  of  3d  March,  1843,  of  the  - 

Bureaus  of  the  War  Department  during  the  fiscal  year 
ending  30th  Jkiue,  1849.  Statement  of  contingeiii 
expetises  of  the  several  offices  and 

C. 


Vol.    So.    P«g«' 


10 
14 


46 
66 


14      71 


13      63 


t 
1 


1      1 

446 

460 

554 

• 

648 

706 

743 

664 

California  and  New  Mexico.  Message  from  the  President 
of  the  United  States  communicating  information 
and  correspondence  in  relation  to  •  -  - 

California.     Copy  of  the  constitution  of - 

California,  ifcc,  accompanied  by  a  report  fmm  Gilbert 
Rodman,  special  agent.  Report  of  the  Secretary  of 
the  Treasury,  with  correspondence,  relating  to  the 
security  and  collection  of  the  reveuue  in  - 

California;  and  also  in  relation  to  the  condition  of  civil 
affairs  in  Oregon.  Message  of  the  President  of  the 
United  States,  with  a  report  of  the  Secretary  of 
State,  communicating  further  inionnation  in  rela- 
tion to  the  formatian  of  a  State  government  in 


9 
6 


18 
28 


13      62 


I 
1 


14      82        1 


tHMSX.  7 

Y*L    Mo.    Pi^« 

California  and  Oregon.  Reports  of  Generals  Smith  and 
Riley,  Lieutenants  Talbot  atd  Ord,  Mr.  Tyson, 
and  Professor  Frazer,  in  relation  to  the  geology 
and  topography  of  -  -  -  -    If      47        I 

Census  board,  of  its  operations  since  it  was  constructed. 

Report  of  the         -  -  -  -  -      1        1     851 

Census  board,  in  answer  to  a  resolution  of  the  Senate  of 
March  18,  1850,  in  relation  to  contracts  for  paper, 
&c.    Report  of  the  -  -  -  ^    10      33        1 

Cterokee  Indians.    (See  Indians.) 
Chief  of  the  Bureau  of  Construction,  &c.  (See  Bureau.) 
Chief  Engineer.     (See  Engineer.)  • 

Ciina,  under  the  act  to  carry  into  effect  certain  provisions 
of  the  treaties  between  the  United  States  and 
China,  and  the  Ottoman  Porte.  Report  of  the 
Commissioner  to    -  -  -  -  -    14      72        2 

Choctaw  certificates.     (See  Land.)  * 

Clerks.     (See  Executive  departmerUs.) 

Coast  at  the  mouth  of  *the  Rio  Grande.    Report  of  Lieut. 

Webster  of  a  survey  of  the  gulf    -  -  «-    14      66        1 

Coast  survey,  showing  the  progress  of  that  work  during 
the  year  ending  Novernber,  1849.  Report  of  the 
superintendent  of  the        -  -  -  --      5        5        1 

Commerce  and  navigation  of  the  United  States  for  the 
year  ending  30th  Jiine,  1849.  Report  of  the  Re- 
gister of  the  Treasury,  of  the       -  - .  -      5        3        1 

Ccwnmerce  of  the  lakes.     (See  Lakes.) 

Commissary  General  of  the  army  for  1849.  Annual  re- 
port of  the  -  -  -  -  -      1        1    204 

Commissary  General  of  Subsistence  during  the  yeaf  1849. 
Report  of  contracts  by  the  -  .  . 

Commissioner  of  Indian  Affairs.    Annual  renort  of  the 

C^nmiissioner  of  Pensions.     Annual  report  or  the 
Commissioner  of  the  General  Land  Office  on  the  opera- 
tions of  that  office  during  the  year  1849.    Report 
of  the        -  -  -  .  .  .'2        1      17 

Commissioner  to  run  and  mark  the  boundary  between 
the  United  States  and  Mexico,  parts  1  and  2. 
Correspondence  relative  to  the  operations  of  tb^  -  W  34  1 
Commissioner  of  the  General  Land  Office  in  relation  to 
the  public  lands  in  the  Milwaukie  land  district. 
Report  of  the         -  -  -  -  *     10      45        1 

Commissioner  of  the  General^  Land  Office  relative  to  the 
land  claimants  of  the  land  surrounding  tlie  Hot 
Springs  of  Arkansas.    Report  of  the        -  **"-    14      70        1 

Comptroller  and  Second  Auditor  of  the  Treasury,  with  a 
statement  of  the  claims  of  the  Cherokee  nation  of 
Indians,  according  to  the  principles  established  by 
the  treaty  of  August^  1846.    Report  of  the  Second      6        6        1 


6 

28      37 

2 

1    937 

2 

1  1177 

9 


nmax. 


Ciwittation  adopted  by  the  iDhabitaiUs  of  ffew  Mexico^ 
with  a  digest  of  the  votes  for  and  against  it;  also^ 
a  letter  to  the  late  President  Taylor  ffom  Manuel 
Alvarez.    Copy  of  the      -  -  -  - 

Ctenll  at  Yalpanlso.  Correspondence  in  relation  to  the 
resentment  of  an  indignity  o^ered  at  Lima  by  the 
British  charge  for  Chui^  to  the  lady  of  the  ionei- 
ican  ..-..- 

Cbniingent  expenses.    (See  Expenditures,) 

e^nCracts  authorized  by  the  Treasury  Oej^tment,  &c., 
in  1849.    Statemenj  of    '  - 

GcMracts  undc^  tbe  cognizance  of  the  Bureau  of  Con- 
struction.  Equipment  and  Repair,  from  December 
4, 1848,  to  November  14, 1849.     List  of 

GoBlracts  n^e  by  the  Bureau  of  Ordnance  and  Hydro- 
grapny,  foi;  the  year  ending  30th  June,  1849. 
Statement  of  -  -  -  -  - 

Olartracts  made  tod  recei^ired  by  the  Bureau  of  Yards 
and  Docks,  since  November  4,  1848.   List  of 

C^Mltr&ct  for  Aimisbing  annual  supplies  coming  under 
the  cognizance  of  the  Bureau  of  Yards  and  docks, 
under  act  of  March  3, 1843.    Abstract  of  offers  to 

Otetracts  with  R.  L.  Stevens  for  the  construction  of  a 
war  steamer  to  be  shot  and  shell-proof.  ^Report  of 
ths  Chief  of  the  Bureau  of  Construction,  &.>  in  re- 
lation to  the 

Comract  for  ftirhSshing  navy  supplies,  transportation  of 
stores,  &c.    Abstracts  of  proposals  to        - 

CbiXttracts  mffide  by  theBureau  of  Provisions  and  Clothing 
for  supplies  for  the  navy  during  the  fiscal  year 
ending  June  30, 1850.    Statement  of       - 

Ciittoets  made  under  the  authority  of  the  War  Depart- 
ment during  the  year  ending  June  30,  1849.  State- 
ments by  the  Quartermaster,  Commissary,  and 
Surgeon  Generals,  and  Colonels  of  Engineers, 
Topographical  Engineers,  and  Ordnance  - 


Vol.   Now 


ComrCs  of  admiralty  against  forsfign  vessels  entering  th^o 
ports  q{  the  United  States.  Correspondence  rela- 
tive to  suits  instituted  in  ... 

Cute,  or  somci  o(  the  provinces  of  Mexico\  Proclama- 
tion of  the  President  of  the  United  States,  and 
correi^ndence  in  relation  to  an  armed  expedition 
for  the  invasion  of  .  .  -  . 

Cuba.  Conespondence  of  the  several  heads  of  depart- 
ments, in  relation  to  alleged  revolutionary  move- 
ments in    -  -  .  -  -  - 

Cn^berland  dam.  Report  and  estimate  of  Lieutenant 
Colonel  Long,  in  relation  to  the  repairs  of  the 


14      74 


6      16 


10      31 


1 

13 
6 


1  4Ta 

1  65a 

1  680 

1  664 


1     44& 
1    714 

1    73ft 


6      26 


14      78 


57 
14 


IT 

1 
1 


B. 


f 

Vol.    No.    ?Qge. 


Deaths  in  the  United  States  squadron  on  the  coast  of  Af- 
rica^ and  the  annual  cost  of  that  squadron*  State- 
ment of  the  number  of      •  -  -  -    10      40  .     1 

defences.     (See  Frontier.) 

Diunark.  Correspondence  with  the  Daiiish  legation,  in 
relation  to  fitting  out,  in  New  York,  the  American 
steamer  "the  United  States,"  with  intent,  as  al- 
leged, V>  be  eniployed  in  the  service  of  the  central 
governmentofdermany,  in  its  war  against  -      1        1      49 

Bisburs€hients  ofthe  appropriations  for  the  service  ef  the 
State  Department,  including  foreign  missions,  du- 
ring the  year  1849.  Statement  of  the        -  -    10      30        1 

Msbursements  fpade  for  the  benefit  of  the  Indians.  State- 

•  ments  of    -  -  -  .  .  -    10      41        1 

Dismissions.    (See  Navy.) 

district  of  Columbia.    Report  of  the  annual  expenses,  for 

the  last  ten  years,  of  {he  judiciary  of  the  -  -    13      64        1 

Doty  on  Britiish  produce  or  manu&ctures.  Correspond- 
ence with  the  British  minister  in  relation  to  an  in- 
crease of   -  -  -  -  •  -    10      36        1 

E. 

Electro-magnetic  power  as  a  mechanical  agent  for  the 
purposes  of  navigation  and  locomotion.  Report  of 
Professor  Charles  G.  Page,  relative  to  his  experi- 
ments for  testing  the  capacity,  &c.,  of  the  -  1  1  445 
Electro- magnetic  power  as  a  mechanical  agent  for  the 
purposes  of  navigation  and  locomotion.  Report  of 
Charles  G.  Page,  relative  to  »  -  -  -  18  61  1 
EI  Paso,  from  Fort  Smith  to  Santa  Fe,  by  Captain  Marcy ; 
of  an  expedition  into  the  Navajo  country,  by  Lieu- 
tenant Simpson;  and  of  an  expedition  on  the  west- 
ern frontier  of  Texas.  Reconnaissances  of  routes, 
by  Brevet  Lieutenant  Colonel  Johnson,  and  others, 
from  San  Antonio  to  -  -  -  -  14  64  I 
Eogineers,  with  a  copy  of  P.  T.  Tyson's  report  on  the 
geology  of  California.  Report  of.  the  Bureau  of 
Topographical       -            -            -            -            -     10      47        3 

fngineers,  in  relation  to  the  commerce  of  the  lakes, 
American  tonnage  engaged ,  and  tiie  number  of  sea- 
men employed  thereon,  &c.  Report  of  the  Bureau 
of  Topographical   -  -  -  -  -     10      48        1 

Engineer  of  the  army,  for  1849.    Annual  report  of  the    ^^      26      4T 
Chief         .  .  .  .  .  -  tl        1     20* 

Engineers,  with  estimates,  for  1849/  Annual   report  of  ^a      oa*    49 
the  Colonel  of  the  Corps  of  Topographical  "  ">  1         1     294 
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EdCioiates  for  surveys  for  frontier  defences,  militarv  and 
geographical,  northern  and  northwestern  lakes^ 
and  the  improvement  of  the  habor  at  Mobile 

Estimates  for  improvement  of  rivers  and  harbors  - 

Estimates  for  construction,  repairs,  <S&c.,  of  light  houses 

EsUmates  and  plans  for  -  improving  the  entrances  from 
Lake  Michigan  into  Maskegon  lake,  Black  and 
Grand  rivers.  Report  of  Bureau  of  Topographical 
Engineers,  of        -  ... 

Estimates  for  the  oflSce  of  Secretary  of  the  Navy;  south 
west  executive  building;  Bureau  of  Construction, 
Equipment,  and  Repair;  Bureau  of  Ordnance  and 
Hydrography^  Bureau  of  Navy -yards  and  Docks; 
Bureai)  of  Provision  and  Clothing;  and  Bureau  of 
Medicine  and  Surgery.    Aggregate  of      - 

Estimates  for  the  office  of  Secretary  of  the  Navy,  and  the 
several  bureaus  of  the  Navy  Departc^pnt,  for  the 
fis'cal  year  ending  June  30,  1851.    General 

Estimate  for  the  expenses  of  the  southwest  executive 
building  for  the  fiscal  year  1850-'6l 

Estimate  Ibr  the  support  of  the  navy  for  the  fiscal  year 
ending  30th  June,  1851.    General 

Estimate  for  the  support  of  the  marine  cogis  for  the  fiscal 
year  endiiig  30(h  June,  1851.     General    - 

Estimates  for  the  office  of  the  Secretary  of  the  Navy  for 
the  fiscal  year  ending  30th  June,  1851.     Detailed 

fistimate  for  the  pay  of  commission  and  warrant  officers 
of  the  navy,  including  the  engineer  corps,  (not  on 
duty,)  for  the  fiscal  year  endipg  30th  June,  1851 

Estimate  lor  the  improverae nt  and  repair  of  buildings 
and  grounds  of  the  naval  school  at  Annapolis  for 
the  fiscal  year  ending  30th  June,  1851      - 

Estimate  for  the  transportation  of  the  United  States  mail, 
under  act  of  3ci  August,  1848,  for  the  fiscal  year 
ending  30th  June,  1851     -  -        .    - 

Estimate  for  the  Nautical  Almanac  fpr  the  fiscal  year  of 
1850-'51,  under  act  of  3d  March,  1849     - 

Estimate  for  the  expenses  of  the-Bureau  of  Construction, 
Kquipment,  and  Repairs,  for  the  fiscal  year  end- 
ing June  30, 1&51  .... 

Estimate  for  the  pay  of  commission,  warrant,  and  petty 
officers  and  seamen,  inclnding  engineer  corps, 
ike,  for  the  fiscal  year  ending  30ih  June,  1851    - 

Estimate  for  increase,  repairs,  armament,  and  equipment 
of  the  navy,  and  for  wear  and  tear  of  vessels  in 
commission,  including  fuel  for  steamers  and  the 
purchase  ol  hemp  for  the  navy,  for  the  fiscal  year 
ending  30th  June,  1851     •  - 
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Estimate  for  the  expend!  tures»  under  the  head  of  *^  enu- 
merated contingent/'  for  the  fiscal  year  ending 
June  30,  1851        ... 
Estimate  for  the  expenses  of  the  Bureau  of  Otdnanee  Qind 
Hydrography  for  the  fiscal  year  ending  30th  June, 

1851 

Estimate  for  pay  of  ofiicers  on  ordnance  duty  for  the  year 
ending  30th  Juue,  1851    -  -  •  - 

BrtimsEfeof  ordnance  and  ordnance  stores,  &c.,  required 
fcr  the  general  service  of  the  navy  for  the  year  end- 
ing 30th  June,  1851 
Estimate  for  the  support  of  the  Hydrographical  Office  and 
National  Observatory  for  the  year  ending  June  30, 
1851  *  -  .  .  .  - 

Estimate  for  the  support  of  the  Bureau  of  Yards  and 
Docks  for  the  3^r  ending  30th  Juncn^  185 1 

Estimate  for  pay  of  officers  attached  to  the  recruiting  sta- 
tions for  the  year  ending  30th  June,  1851 

Sstimate  for  pay  of  officers  and  others  at  navy  yards  and 
stations  for  the  y^ar  ending  30tb  June,  1851 

Estimate  for  the  construction,  extension,  and  completion 
of  works  at  the  several  n^vy-yards,  and  for  the  ne- 
cessary cufrent  repairs  at  the  same,  for  the  fiscal 
year  ending  30th  June,  1851        •  - 

Estimate  for  the  Bureau  of  Yards  and  Docks  for  tlje  year 
ending  30th  {tine,  1851.  Statement  showing  the 
several  sums  wliich  make  up  the  amounts  of  the 
1st  and  2d  items  in  the  general     -  ;• 

Bstimate  for  hospitals  and  magazines 

Sstimate  for  the  completion  of  the  stone  dry  dock  at  New 
York,  and  for  th6  completion  of  the  floating  dry- 
docks  to  be  built  at  JKittery,  Philadelphia,  and 
Pensacola  navy  yards        -  .  -  . 

Bstimate  from  the  Bureau  of  Yards  and  Docks  for  the 
year  ending  30th  June,  1851,  in  addition  to 'the 
balances  remaining  unexpended  1st  July,  .1850. 
General    -  -  -  -  -'  - 

Es<imate  for  that  portion  of  the  United  States  naval  ser 
vice  coming  under  the  cognizance  of  the  Bureau 
of  Provisions  and  Clothing  during  the  year  ending 
30th  June,  1851     - 

Estimate  of  the  expenses  of  the  Bureau  of  Provisions  and 
Clothing  for  the  fiscal  year  ending  30th  June,  1851 

Estimates  for  its  support  during  the  fiscal  year  ending  30th 
June,  1851 ,  &c'.  Report  of  the  Bureau  of  Medi- 
cine and  Surgery,  with     -  -  -  - 

Estimates  for  pay  aixd  subsistence  of  officers,  pay  of  non- 
commissioned officers,  musicians,  and  privates,  of 
the  marine  corps,  and  for  undrawn  rations  and 
clothing,  for  the  year  ending  30th  June,  1851,  in- 
cluding three  months'  extra  pay,  under  resolution 
of  10th  August,  1848    >.  - 
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Bsti&iates  of  the  expenses  of  the  Qaartefma^er'd  de- 
partment of  the  marine  corps  for  the  year  enchng 
30th  June,  1851    ....  -      1 

Estimates  for  the  mail  service,  &c.,  during  the  year  end- 
ing 30th  June,  1650  -  -  -  -      I 

E^imate  of  appropriations  for  the  office  of  the  Cdmmis- 
sioner  of  the  General  Land  Office  for  the  fiscal 
year  ending  30th  June,  1851         -  -  -      2 

Estitnate  of  appropriations  for  the  surveying  department 

for  the  fiscal  year  ending  30th  June,  1851  -      2 

Estimate  by  Lieutenant  Colonel  Long  for  the  repair  of 

the  Cumberland  dam        -  -  -  -      6 

Expenditures  on  account  of  national  armories,  and  the 
number  of  arms,  &c.,  during  the  year  ending  30th 
June,  1849.    Statement  of  -  -  -      6 

Expenditures  on  account  of  the  service  of  the  State  De- 

partment  in  1849.     Statement  of  -  -      .  ,  -     1*0 

Expenditures  from  the  marine  hospital  fdnd  for  (he  relief 

of  sick  and  disabled  seamen.     Statement  of         -    10 

Eirpenditures,  undier  the  head  of  contingent  expenses,  as 
settled  and  allowed  at  the  Fouith  Auditor's  office 
of  the  Treasury  Department.     Statement  of         •      I        1     764 

Ex^^lidimres  fbr  contingencies  of  the  various  offioes  and 
bureaus  ef  the  War  Department  during  the  fiscal 
year  ending  30th  June,  1849.     Statements  of      -6-9        1 

Expenditures  for  the  service  of  the  War  Department  dur- 
ing the  fiscal  year  ending  June  30,  1849.  State- 
ment of  appropriations  and  -  -  -      6      10        1 

Expenses  of  the  judiciary  of  the  District  of  Columbia. 

Report  in  relation  to  the    -  -  -  -    13      54        J 

P. 

Finances.  Annual  report  of  the  Secretary  of  the  Treas- 
ury on  the  state  ef  the      -  -  -  -      4        2        1 

First  Assistant  Postmaster  General.  (See  Postmaster 
Oeneral.) 

Florida.     Instructions  (17th  September,  1849)  of  the  Sec- 
retaries of  War  and  Interior  to  Brigadier  General  v 
Twiggs  and   S.  Spencer,  Sub-Indian  agent,  re- 
specting the  removal  of  the  Seminole  Indians  re- 
maining in  -  -  -  -  -21    961 

Florida  in  1849,    (part  1.)   Report  of  military  operations 

in  -  ...  .  .  .  -      1        1     116 

Florida,  during  the  past  year,  the  area  occupied  by  them, 
their  removal,  <fcc.  Correspondence  in  relation  to 
hostilities  committed  by  the  Seraiuole  Indians  in    13      49  ^      3 

Foreign  vessels.     (See  Vessels,) 

Fortifications,   and    military   establishments    connected  , 

therewith,  in  1849.     Condition,  repairs,  (fcc,  of  -      1         1    209 
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Fort  Smith,  in  Arkansas*  to  Santa  Fe^  in  New  Mexico. 
Report  and  map,  oy.  Lieutenant  Simpson,  of  the 
route  from  •  -  -  -  -6      12        1 

Fort  Smith  to  Santa  Fe.  Report  of  Captain  Marcy's  re- 
connaissance of  the  route  from      -  -  -    14      64        1 

Fourth  Auditor.     (See  Auditor,) 

Frauds  upon  the  revenue  since  the  act  of  1846.  State- 
ment of  measures  adopted  to  prevent        -  -     14      79        1 

Frankhn,  relative  to  the  expedition  to  the  Arctic  regions 
under  the  command  of  her  htisband.  Correspond- 
ence with  the  lady  of  Sir  John      -  -  -      6        8        1 

Frontier  defences.    Estiuiates  for  inland  and  Atlantic  1   .     1    300 

G. 

Garcia,  from  New  Orleans,  by  the  Spanish  consul  at  that 
port.  Correspondence  relating  to  the  abduction  of 
key,  alias  --  -  -  -  -6       13        1 

Geological  and  min^logical  survey  of  the  United  States 
mineral  lands  in  Michigan,  under  act  of  March  1, 
1847,  by  Charles  T.  Jackson,  United  States  geolo- 
gist, for  the  survey  of  the  United  States  mineml 
lands  in  Michigan.     Report  of  the  -  -      3        1     371 

Geological  specimens  collected  in  Messrs.  Hubbard  and 
Ives's  districts  of  public  surveys  in  1846.  Cata- 
logue of     -  -  -  .  -  -      3        1     913 

Geology  and  topography  of  California  and  Oregon.     Re- 

e)rts  of  Brevet  Major  General  Smith  and  Brevet 
rigadier  General  Kiley,  with  accompanying  re- 
ports of  Mr.  Tyson,  Professor  Fraser,  and  Lieuten- 
ants Talbot  and  Ord,  in  relation  to  the     -  -     10      47        1 

German  government,  and  to  securing  the  services  of  nav^l 
officers  of  the  United  States  in  building  up  the 
German  navy.  Correspondence  with  the  minister 
of  the  German  Empire  in  relation  to  the  construc- 
tion of  a  war  steamer  at  New  York,  destined,  as 
alleged,  for  the  service  of  the        -  -  -      1 

Great  Britain  and  the  United  States  in  relation  to  the  ex- 
change of  mails.     Regulations  adopted  by  -      1 
Gaano.    Report  respecting  commercial  privileges  extend- 
ed to  citizens  of  the  United  States  in  relation  to  ^ 
the  trade  in  Peruvian        -           -'          -  -    13 

Guano.    Despatch  from  Mr.  Clay,  charge  d'affaires  at 

Lima,  respecting  Peruvian  -  -  -    14 

Qurley,  who  was  recently  sent  out  by  the- government  to 
obtain  information  in  respect  to  Liberia.  Report 
of  the  Rev.  R.  R.  -  -  -  -    14      76        1 

H. 

Hagner,in  relation  to  the  mode  of  manufacturing  percus- 
sion powder  and  caps,  small  arms,  <fcc.,  in  Prance, 
Belgium,  Holland,  and  England.  Report  of  Bre- 
vet Major  P.  V 1        1    374 
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Harbors  and  rivers  for  the  year  ending  30th  June,  1861. 

Estimates  for  the  improvement  of    x        -  -      1        1    30§ 

Hardcasde's  map  of  the  valley  of  Mexico.  Report  of  the 
Secretary  of  War,  communicating  Lieutenants 
Smith  and  -  -  -  -  -      6      11        1 

Hot  Springs  of  Arkansas.     (See  Lands,) 

Hungarian   exiles.     Correspondence  with  the  Turkish 

government  on  the  subject  of  the  -  -    14      81         1 

Hungary  during  the  recent  wAr  between  that  country  and 
Austria.  Correspondence  with  the  agent-employ- 
ed to  visit  -  .  .  -  -  -    10.     43        I 

Hughes's  description  of  the  march  of  a  division  ot  the 
United  States  army,  under  the  command  of  General 
Wool,  from  San  Antonio  de  Bexar,  in  Texas,  to  4. 

Saltillo,  in  Mexico.     Captain        -  •  .    10      32        5 

I. 

Indians  remaining  in  Florida.  Instructions  of  17th  Sep- 
tember, 1849,  of  the  Secretaries  of  War  and  Interior 
to  Brigadier  General  Twiggs,  and  S.  Spencer,  In- 
dian sub  agent,  respecting  the  removal  of  the 
Seminole  -  -  -  -  -  -21     961 

Indians  and  Indian  affairs  in  that  State.  Report  of  7th 
March,  1849,  of  R.  S.  Neighbors  to  Brigadier 
General  Worth,  commanding  the  troops  in  Texas, 
in  relation  to  -  -  -  -  -      2        1     963 

Indians  and  Indian  affairs  in  Texas.     Captain  Catlett's  * 

communication,  12th  May,  1^9,  and  report  of 
Commissioner  of  Indian  Affairs,  4th  June,  1849, 
in  relation  to  the    -  -  -  -  -      2        1    965 

Indians  for  a  portion  of  their  lands  in  Minnesota.  In- 
structions to  the  commissioners,  25th  August, 
1849,  appointed  to  negotiate  with  the  Dacotah  or 
Sioux •      2        1    990 

Indian  affairs  in  Oregon.  Extract  from  a  report  of  Gov- 
ernor Lane,  9th  April,  1848,  in  relation  to  -      2        1    994 

Indian  affairs  in  New  Mexico.  Report,  1st  October, 
1849,  of  J.  S.  Calhoun,  Indian  agent  at  Santa  Fe, 
in  rel!ition  to  -  -  •  -  -21     994 

Indian  agent  at  Salt  Lake,  California.    Report  of  John 

Wilson       -  •  -  -  -  -      2        1  1003 

Indian  affairs  in  ^linnesota.  Report  of  Governor  Ram- 
sey in  relation  to    -  -  -  •  -      2        1  1005 

Indian  Affairs.    Annual  report  of  the  Commissioner  of    -      2        1     937 

Indians.    Treaty  between  the   United   l^ates  and  the 

Navajoe  tribe  of     -  -  -  -  -11113 

Indians.    Statement  of  accounts  of  disbursements  made 

for  the  benefit  of  the  -  -  -  -    10      41         I 

Indians  of  the  United  States  on  the  frontier  of  Mexico. 
Translation  of  a  letter  from  the  Mexican  minister 
to  the  Secretary  of  State,  in  relation  to  the  wild    -    10      44        I 
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diaos  in  Florida  during  the  past  year,  the  area  now 
occupied  by  them,  their  removal,  ike.     Corres- 

g[)nd6nce  relative  to  hostilities  committed  by  the 
eminole    -.--.. 

Indians,  for  the  year  ending  30th  September,  1848.    Re- 
.  port  of  the  Second  Auditor  of  the  Treasury  in  re- 
lation to  the'disbursement  or  application  of  moneys, 
goods,  or  effects  for  the  benefit  of  the 

Indians,  according  to  the  principles  established  by  the 
treaty  of  August,  1846.  Report  of  the  Second 
Comptroller  and  Second  Auditor  of  the  Treasury, 
with  a  statement  of  the  claims  of  the  Cherokee 
nation  of  - 

Inferior,  of  the  condition  and  operations  of  the  Interior 
Department  during  the  year  1849.  Report  of  the 
Secretary  of  the     -  -  -  ,         - 

Interior,  with  a  statement  from  the  Commissioner  of  the 
General  Land  Office,  showing  the  amount  of  public 
land  originally  contained  in  each  State,  the  num- 
ber of  acres  granted  to  each  State  for  objects  of  in- 
ternal improvement,  the  number  necessary  to 
make  the  grants  to  each  State  equal  to  the  maxi- 
mum of  the  State  receiving  the  greatest  quantity, 
and  the  number  necessary  to  make  each  grant 
equal  in  proportion  to  the  areas  of  each  of  the 
several  States.    Report  of  the  Secretary  of  the 

Interior,  of  rejected  applications  for  pensions.  Report  of 
the  Secretary  oi  the  -  - 

Interior,  relative  te  the  printing  for  that  department.  Re- 
port of  the  Secretary  of  the 

Interior,  communicating  information  in  relation  to  the 
operations  of  the  commission  appointed  to  run  and 
mark  the  boundary  between  the  United  States  and 
Mexico.  Reports  (parts  1  and  2)  of  the  Secretary 
ofthe        .----- 

Interior,  in  relati6n  to  the  public  lands  in  the  Milwaukie 

land  district.    Report  ofthe  Secretary  of  the 
Interior,  in  relation  to  the  expense  of  the  judiciary  of  the 
District  of  Columbia.    Report  of  the  Secretary  of 
the  -.--.- 

Interior,  showing  the  quantity  of  land  sold,  the  amount 
of  money  received  therefor,  and  the  amount  of  in- 
cidental expenses  thereon,  in  the  years  1847,  '48, 
and '49.    Report  of  the  Secretary  of  the   - 

Interior,  relative  to  the  swamp  and  overflowed  lands  in 
Louisiana.  Report  of  the  Acting  Secretary  of 
the  -  -     •       -  -  -  - 

Interior,  relative  to  the  Hot  Springs  of  Arkansas.  Report 
of  the  Secretary  of  the       - 


Vol.    No.    Pag«. 


13      49 


6 


6      17 

6      22 

10      33 


10      34 
10      45 


13      54 


13      63 


14      68 
14      70 


1 


1 


Interior  to  General  Twimj,  and  S.  Spencer,  sub-[ndian 
agent,  dated  17th  September,  1849,  respecting  the 
removal  of  the  Seminole  Indians  remaining  in 
Florida.  Instructions  of  the  Secretaries  of  War 
and  ...... 


Judiciary  of  the  District  of  Columbia.     Report  of  the 

annual  expenses,  for  the  last  ten  years,  of  the      -    13 

K. 

Kosciusko  against  Alexandre  de  Bodisco,  the  Russian 
minister.  Report  in  relation  to  measures  taken  by 
the  Secretary  of  State  on  the  memorial  of  the  great 
grandnephew  and  attorney  of  ibe  heirs  of  Qeaeral     13 


Lakes,  amount  of  American  tonnage  engaged,  number  of 
seamen  employed  thereon,  &c.  Report  of  the  To- 
pographical Bureau,  in  relation  to  the  conunetce 
of  the        - 

Ijake  Michigan  into  Maskegon  lake,  Black  river,  and 
Grand  river.  RejXirU  of  plans  and  estimates  for 
improving  the  entrances  from 

Lands  in  the  UUwaukie  land  district.  R^rt  of  the 
Commissioner  of  the  General  Land  Office,  in  rela- 
laiion  to  the  public  .  .  -  . 

Land  sold,  the  amount  of  money  received  iherefbr,  and 
the  amoant  of  incidental  expenses  thereoa,'in  the 
years  1847,  1848,  and  1849.  Report  of  the  quan- 
tity of        - 

Lands  in  Louisiana.  Report  of  the  Acting  Secretary  of 
the  Interior  relative  to  the  swamp  and  overfiowed 

Lands  sunounding  the  Hot  springs  in  Arkansas.  Report 
of  the  Secretary  of  the  Interior  in  relation  to  the 
'   applications  of  private  claimants  to  the 

Land  Office,  of  the  operations  of  that  office  during  the 
year  1849.  Report  of  the  Commissioner  of  the 
General      -  -  -  .  . 

Lands  spid ;  of  cash.  Treasurer's  receipts,  treasury  notes, 
stock,  tScc,  received  therefor;  of  incidental  ex- 
penses thereon;  and  of  payments  into  the  treasury 
on  account  thereof,  in  the  year  1848.  Statement 
of  the  public  .  -  .  -  - 

Lands  sold;  of  cash.  Treasurer's  receipts,-  treasury  nntes, 
stock,  &c,,  received  therefor;  of  incideiiiiil  ex- 
penses thereon;  and  of  payments  into  the  treasury 
on  account  thereof,  during  the  first  and  socona 
quarters  ol  the  year  1849.     Statement  of  public 


«» 

n 


INDEX. 


nds  sold;  of  cash,  TVeafnirer's  receipts,  treiisury  notes, 
stock,  &c.,  received  therefor;  of  incidental  ex 
pense&  thereon;  and  of  payments  into  the  treasury 
on  account  thereof,  in,  the  third  quarter  of  the  year 
1849.     Statement  of  public  ...  .2 

md^  in  the  States  of  Alabama,  Mississippi,  Lniiisiana, 
and  Arkfthaas;  the  number  of  acres  covered  by 
such  relinquishment,  Ac,  so  far  as  the  returns  to 
September  30,  1849,  have  been  received  at  the 
General  Land  Office.  Statement  showing  the. 
number  of  Choctaw  certificates  relinquished  to 
the  United  Stales  for  -  -  -  -"2 

fids  under  the  act  of  September  4,  1841,  "to  appro- 
-     (wtate  the  proceeds  of  the  sales  of  the  public  lands, 
and  to  grant  pre-emption  rights."    Exhibitof  State 
selections  of  -  -  -  -  -      2 

ad  warrants  returned,  located  for  patents,  during  184T, 
1848,  and  1st,  2d, and  3d  quarters  of  1839.  State- 
ment of  military  bounty    -  -  -      2 

ad  (exclusive  of  the  16th  or  school  sections  aud  post- 
poned sales)  advertised  ior  Gale  in  1849;  the  quan- 
tities, the  plais  of  surveys  of  which  hare  been" 
returned  to  the  General  Land  Office;  the  quantiiies 
prepared  for  market  not  yet  advertised;  and  the 
probable  quantities  which  will  be  prepared  in  1850. 
Exhibit  of  the  quantities  of  public  -  -      2   , 

ads  advertised  for  sale  since  November  30,  1848, 
showing  (be  quantity  under  proclitmation,  exclu- 
sive of  school  lands.     Synopsis  of  the  public       -       2 

ad  StstsB  and  Territories,  the  amount  of  land  disposed 
of  by  sale  and  otherwise,  and  the  amount  unsold 
and  undisposed  of  on  the  30th  September,  1849. 
'Statement  of  the  areas  of  the  several        -•  .2 

nd  claims  made  by  the  Commissioner  of  the  General 
Land  Office,  and  approved  by  the  Secretary  of  the 
'Treasury  or  Interior  and  Attorney  General,  under 
the  act  of  1840,  "  providing  for  the  adjustment  of 
all  suspended  preemption  laud  claitns  in  the 
several  States' and  Territories,"  and  the  act  of 
1648,  to  extend  the  said  act.  Abstract  of  adjudi- 
i-auoiisof  -  .  -  -  .  2 

Uods  surveyed,  &c.,  in  Iowa  and  Wisconsin,  in  1849,. 
Annual  report  of  the  surveyor  general  of  Iowa  and 
Wisconsin  of  the  ■  ■  -  -  -       8 

'ttids  in  Michigan.     Report  of  C.  T.  Jackson,^  United 
olu^jibi,  and    a^^^^its,  ^f.  a  survey  of 


■af 


iUids,  with  J 
nor 


■  in  the 
Tsl845 
Messrs. 
Ives,  of 


18 


INDEX. 


Lands  originally  contained  in  each  State;  the  number  of 
acres  granted  to  each  State  for  objects  of  internal 
improvement;  the  number  necessary  to  make  the 
grants  to  each  State  equal  to  the  maximum  of  the 
State  receiving  the  greatest  quantity,  ani  the  num- 
ber necessary  to  make  each  grant  equal  in  propor 
tion  to  the  areas  of  each  of  the  several  States.  Re- 
port of  the  Commissioner  of  the  General  Land 
Office,  showing  the  amount  of      - 

Liberia.  Report  of  the  Rev.  R.  R.  Gurley,  who  was  re- 
cently sent'out  by  the  government  to  obtain  inform- 
ation in  reapect  to  -  -  -         *   - 

Light  houses.     Construction,  condition,  repairs,  <fcc.,  of 

Light  houses  for  the  year  ending  30th  June,  1851.     Es 
ti  mates  for  -  -  .  .  - 

liODg'fi  plan  and  estimate  for  the  repair  of  the  Cumber- 
land dam.     Lieutenant  Colonel    - 
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Mail  routes,  mail  contractors,  route  agents,  local  agents, 
and  mail  n^essengers  in  the  several  sections  on  the 
30th  of  June,  1849.     Statement  of  the  number  of 

Mail  service  in  the  years  1848  and  1849..  Comparative 
statements  of         -  -  -  -  - 

Mail  service  lor  the  year  ending  30th  of  June,  1849.  Tab- 
ular statement  of  - 

Mails  between  Great  Britain  and  the  United  States.  Reg- 
ulations adopted  in  relation  to  the  exchange  of     - 

Mail  service  as  in  operation  October  1,  1849.  Statement 
of  steamboat  .  -  -  -  . 

Mail  service  as  in  operation  October  1,  1849.  Statement 
of  railroad    -  -  -  -       '     - 

Mail  between  New  York  and  New  Orleans  in  the  year 
1849.  Report  of  the  Postmaster  General  respect-- 
ing  the  alleged  failures  of  the 

Mail  in  steam  vessels  between  New  York  and  Liverpool 
and  Charleston  and  Havana.  Report  of  the  Post- 
master General  in  relation  to  an  alleged  non-com- 
pliance of  contract  for  carrying  the 

Manufactures  for  the  year  1849.  Report  of  the  Commis- 
sioner of  Patents  in  relation  to  arts  and     - 

(See  table  of  contents  of  the  aboi>€y  at  page  2 
of  the  same,) 

Ifap  of  the  valley  of  Mexico.     (See  Mexico.) 

Jflarcy,  of  a  route  from  Fart  Smith  to  Santa  Fe.  Recon- 
naissance by  Captain         -  - 

Marine  hospital  fund  for  the  relief  of  sick  and  disabled 
seamen.     Statement  of  expenditures  from  the 

Marine  corps,  and  detailed  estimates  for  the  paymaster 
and  the  quartermaster  of  the  corps.  Report  of  the 
commandant  of  the  -  -  .  - 
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Sariners.^'    Professor  Espy's  report  of  ^rRuIes  for        -    12      39        1 
Maskegon,  lake.     (See  Lake,) 

Medicine  and  Surgery,  with  estimates  for  its  support  du- 
ring the  fiscal  year  ending  June  30,  1851,  and  a 
statement  of  the  number  and  grades  of  medical 
officers  required  for  duty  durir)g  the  same  period, 
at  home  stations  and  afloat.    Report  of  ithe  Bureau 
of  -  -  .  -  .  -  -      I       .1     743 

Messages  of  the  President.     (See  President.)  * 

Meteorology,  &c.    Report  of  the  Commissioner  of  Paten  ts, 

in  relation  t6  agricultural  -  -        *  -  -      8      15        1 

Jbteorological  observations,  by  Processor  Espy,  part  1. 

Report  of  -  -  .  -  .  -    U      39        1 

Meteorological  observations,  by  Professor  Espy,  part  2, 

Report  of  .  -  -  -  -  -     12      39        1 

*  Ikxican  minister,  to  Mr.  Clayton,  Secretary  of  State,  m  . 
relation  to  the  wild  Indians  of  the  United  States  on 
the  frontier  of  Mexico^    Translation  of  a  letter  from 
Mr.  DeLaRosa    .  -  -  -  -     10      44        I 

Henco.    Operations  of  the  commission  to  run  and  mark 

the  boundary  between  the  United  States  and        -     10      34        1 
Hezico.     Proclamation  of  the  President  of  the  United 
States,  with  correspondence,   in  relation   to  an 
armed  expedition  alleged  to  be  for  the  invasion  of 
Cuba,  or  some  of  the  provinces  of  -  -       I         1     .  17 

lexico  in  relation  to  the  character  and  validity  of  the 
Protocol  of  the  conferences  previous  to  the  ratifica- 
tion t)f  the  treaty  at  Queretaro,  of  May  26,  1848. 
Correspondence  with  the  legation  of       -  -      1        1      69 

Mexico,  from  surveys  by  Lieutenants  Smith  and  Hard- 
»  castle.    Report  of  the  Secretary  of  War,  commu- 

nicating a  map  of  the  valley  of      -  -  -      6      11        1 

I     Xchigan.     Lake.     (See  Lake,) 

Ibhigan,  by  C.  T.  Jackson,  United  States  Geologist,  and 
I  his  assistants.    Report  of  a  survey  of  miiieral 

I  lands  in    -  -  -  -  -  -      3        1    371 

I     Michigan,  in  the  years   1846  and  1846.    Reports,  by 

Messrs,  Burt,  Hubbard,  Houghton,  Higgins,  and    * 
Ives,  of  linear  surveys  with  reference  to  mines 
and  minerals  in  the  northern  peninsula  of         -      3        1     803 
XHtary  Academy.     (See  Academy.) 
MihtBiy  bounty-land  warrants.     (See  Land.) 
-Military  roads.     (See  Roads.) 
iitilitia,  their  arms,    accoutrements,    and  ammunition. 

Abstract  of  the  returns  of  the        -  -  -      6      25        1 

Mih^a  of  the  several  States  for  the  year  1848,  under  act    • 
of  1808.    Statement^f  the  apportionment  of  arms 
to  the  -  -  -  .  .        -      1        1    423 

Hilwaukie  land  district.     (Spe  Latids,) 
Mines  and  minerals  in  the  northern  peninsula  of  Michi- 
gan, in  1845  and  1846.    Reports  of  linear  surveys 
with  reference  to  -  -  -  -  -31    8851 

(See  indes  ^o  ^Ae  abave^  at  page  ^Z  (^eame.) 
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Mineral  lands.     (See  Lands.) 
Minnesota,  by  Brevet  Captain  Pope.     Report  of  an  explo- 
ration of  the  Territory  of  -  -  -  -    10      42        1 
Mint,  for  the  year  1849.    Report  of  the  director  of  the    -      6      21         1 

N. 

Nautical  Almanac,  provided  for  under  act  of  3d  March, 
1S49.  Report  of  Lieutenant  C.  H.  Davis  relative 
to  the         -•  -  .  -  -  .      1        1     443 

]f avajo  country.    Report  of  Lieutenant  Simpson's  expe; 

dition  into  the        -    *       •  -  -  -    14      M         1 

Naval  officers.    Report  in  relation  to  allowances  to         -    13      51         1 
Naval  officers  of  the  United  Stxites  to  aid  in  building  up 
the  German  navy,  &c.     Correspondence  in  rela- 
tion to  securing  to  the  Germanic  confederation  the 
services  of  -  -  -  -  -llllS 

Naval  stations  at  home  and  abroad,  submitted  July  1, 

1849.     Statement  of  the  value  of  provisions,  clo-     • 
thing,  and  small  stores  at  -  -  -       1         1     711 

Naval  stations;  and  also  condemned  and  sold  at  auction 
at  naval  stations  at  home  and  abroad  during  the 
year  ending  June -30,  1849.  Statement  showing 
the  cost  of  provisions,  clothing,  and  small  stores 
condemned  on  board  the  various  national  vessels 
at  foreign  -  •      .    -  -  -  -      1         1     713 

Navigation  and  commerce  of  the  United  States  for  the 
year  ending  June  30, 1849.  Report  of  the  Register 
of  the  Treasury  of  the        -  -  -  •      5    '    3         1 

NavA^  of  the  condition  and  operations  of  the  Navy  De- 
parlment  of  the  public  service  during  the  year 
1849.     Report  of  the  Secretary  of  the    -  -      1         1     425 

Navy,  of  transfers  of  appropriations  for  the  naval  service 
during  the  year  ending  30th  June,  1849.  Report 
of  the  Secretary  of  the       -  -  -  -      6        7        1 

Naiy ,  showing  the  annual  number  of  deaths  in  the  United 
States  squadron  on  the  coast  of  Africa,  and'the  an- 
nual cost  of  that  squadron.     Report  of  the  Secre- 
tary of  the  -  -  -  .  -     10      40        1 
Navy,  in  relation  to  allowances  to  navy  officers.    Report 

of  the  Secretary  of  the       -  -  -  -     13      51         1 

Navy,  transmitting  a  copy  of  the  report  of  Prof.  Charles  G. 
Page  on  electro-magnetic  power  as  a  mechanical 
agent  for  the  purposes  of  navigation  and  locomo- 
tion.   Report  of  the  Secretaiy  of  the         -  -     13       61         1 
Navy  pensioners.     (See  Pensioners.) 
Navy.     List  of*  deaths,  resignations,  and  dismissions  in 

the  -  -  -  -  '  -  -      1         1     448 

Navy-yards,  July  1,  1848,  and  of  the  articles  received 
and  expended  from  June  30,  1848,  to  June  30, 
1849;  also  of  those  remaining  on  hand  July  1, 
1849;  under  the  direction  of  the  Bureau  of  Con- 
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stniction,  Equipment,  and  Repairs.    Statement  of 
the  cost  or  estimated  value  of  stores  on  hand  at  the 
'  several       -  -     .       -  -  -  -       1         1     468 

iVavy-yards,  for  building,  repairing,  or  equipping  vessels 
of  the  navy?  oir  in  receiving  or  securing  stores  and 
materials  lor  those  purposes.     Statement  of  the     ^ 
number  of  days*  labor,  and  its  cost,  from  July  1, 
1848,to  July  1,1849,  for  the  respective   -  -1         1     469 

I       Xavy-yards,  from  4th  December,  1848,  to  14th  Novem-. 
'  ber,  1^49.     Abstract  of  offers  to  furnish  naval  sup- 

plies at  th€i  several  -  -  -  -       1         1     514 

Xavy-yards,  July  1 ,  1848,  of  articles  received  and  expend- 
ed, from  June  30,  1848,  to  June  30,  1849,  and  of 
those  remaining  on  hand  July  1,  lb49,  under  the 
direction  of  the  Bureau  of  Ordnance  and  Hydro- 
graphy. Statement  of  cost  or  estimated  value  of 
stores  on  hand  at  the  several  -  *  -       1         1     550 

Navy- yards,  chargeable  to  the  Bureau  of  Ordnance  and 
Hydrography.  Statement  of  the  number  of  days* 
labor,  and  cost  thereof,  from  July  I,  1848,  to  June 
30,  1849,  at  the  respective  •  -  -       1         I     651 

Navy  Department,  as  settled  and  allowed  at  the  Fourth  ' 

Auditor's  office  for  the  year  ending  30th  Septem- 
ber, 1849.     Abstract  of  contiiigent  expenses  of  the      1         1     764 
Navy  Department,  in -relation  to  the  amount  of  prize- 
money  paid  into  the^  treasury  under  the  act  of 
March  3,  1849.     Correspondence  of  the   -  -     10      35        1 

Navy  Department  and  officers  of  the  navy,  and  the  gov- 
ernor af  Mississippi,  in  relation  to  the  assemblage, 
dkc,  of  persons  on  Round  island,  coast  of  Missis- 
►  ^ppi?  during  the  summer  of  1849.     Correspond- 

ence between  the        s      -  -  •  -     13      56         1 

Savy,  communicating  to  Mr.  Levy,  chairman  of  the  Com- 
'  niittee  on  Naval  Affairs,  thereport  of  Professor  Es- 
py relating  to  rules  for  mariners,  part  2.     Report 
of  the  Secretary  of  the     -  -       "    -  -     12      39        1 

fcr  Mexico  in  1849,  (part  1 .)     Report  of  civil  ar^  mili- 
tary operations  in  -  -  -  -11     105 
Sew  Mexico,  (parts  1  and  2.)   Report  of  the  Secretary  of 
War  in  relation  to  the  formation  of  a  State  gevern- 
ment  in     -            -            -                         -            -     13      60        1 
5cw  Mexico.    Message  from  the  President  of  the  United 
States  relative  to  the  claim  of  Texas  to  jurisdiction 
over  part  of.           r            -                         -            -    14      67        1 
New  Mexico,  together  with  a  digest  of  the  votes  for 
•  and  against  it;  also  a  letter  to  the  late  President  of 
the  United  States  from  Mnnuel  Alvarez.     Consti- 
tution adopted  by  the  inhabitants  of     -                -     14      74        1 
New  Mexico,  setting  forth  sundry  grievances,  and  calling 
upon  Congress  for  their  correction.     Conununica- 
tion  of  R.  H.  Weigh tman  accompanying  a  memo- 
rial of  the  legislature  of     «           •           r           -    14      TQ       V 
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New  Mexico  and  California.  Message  from  the  Presideat 
of  the  United  States  connimuuicating  information, 
with  extensive  coriespondence,  in  retation  lo        -      9      18        I 

Ocean  steamers*     (See*  Steam  vessels,) 

Officers  of  the  navy.    Report  in  relation  to  allowances  ta    13      51         1 

Ordnance^  in  relation  to  the  mode  of  manufacturing  per- 
cussion caps,  small  arms,  &c  ,  in  France,  Bel- 
gium, Holland,  and  England.  Report  of  P.  V. 
Hagner,  Brevet  Major  and  First  Lieutenant  of     -       I         1     375 

Oregon.  Correspondence  embracing  further  information 
in  relation  to  the  formation  of  a  State  government 
in  California;  and  also  in  relation  to  the  condition 
of  civil  affairs  in    -  -    '        -  -  -     13      52        1 

Overflowed  lands*     (See  Ltttids.) 

P. 

Page,  on  electro-magnetic  power  as  a  mechanical  agent  • 
for  the  purposes  of  navigation  and  locomotion.  Re- 
port of  Professor  Charles  G.  -  -  -     13 

Patents  in  relation  to  arts  and  manufactures  forlhe  year 

1849.     Annual  report  of  Commissioner  of  .         -      7 

Patents  in  relation  to  agricultural  statistics,  American  agri- 
culture, agricultural  meteorology,  breadstuffe^  cropSy 
&c.     Report  of  the  Commissioner  of        -  -       8 

Paymaster  General  of  the  4krmy,  for  1849.     Annual  repoit 

of  the        -  -  -  -  -  -      1 

Pensions,  showing  the  operations  of  lha(  office  during 
the  year  1849.  Annual  report  of  the  Commis- 
sionerof    -  -  -  •  -  -      2        1  1177 

Pensioners  in  the  different  States  under  the  several  pension 
acts  of  18J8,  1828,  1832,  1836,  1838,  1843,  1844, 
February  2,  Jftly  21  and  29,  1848.  Statement  of 
the  number  of       -  -  -  -  -      2        1  1180 

Pensioners  added  to  the  rolls  of  the  several  States 
since  the  last  annual  report.  Statement  of  the 
number  of  -  -  -  -  -      2        1  1182 

Pensioners  whose  deaths  have  been  reported  since  the 

last  annual  retnrn.    Statement  of  the  number  of  -      2        1  1184 

Pensioners  who  have  been  paid  in  the  first  and  second 

quarters  of  1849.    Statement  of  the  number  of   -      2        I  1186 

Pension  agents  at  the  dates  of  their  last  returns,  on  ac- 
count of  invalid,  widows'  and  revolutionary  pen- 
sions. Statement  of  balances  in  the  hands  of  the 
several       -  -  -  -  .  -'21  1183 

Pensioners  complete  to  November  7, 1849.     Alphabetical 

list  of  invalid  navy  -  -  -  -      2        1  1193 
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Vol.    No.    Pa^, 
Pensions  during  the  year  1849.     Report  of  rejected  ap- 
propriations for      -  -  -  -      6      22        1 
Pfensioners  complete  to  November  7.  1849.     Alphabetical 

list  of  persons  restored  to  the  roll  of  privateer        -       2        1  1204 
Pensions  under  the  act  of  August  1 1 ,  1848.     Alphabetical 

list  of  widows  who  are  now  drawing        -  -^2        1  1206 

Pensioned  under  the  act  of  August  11, 1848.  Alphabetical 
list  of  the  orphan  chiWren  of  officers,  seamen,  and 
marines  who  have  been    -  -  -  -      2        1  1215 

Peruvian  indemnity  under  the  convention  of  March,  1841. 

Report  in  relation  to  the  payment  of  -  -     13      68        1 

Fenivian  guano.  Report  respecting  the  commercial 
privileges  of  United  States  citizens  in  relation  to  the 
trade  in       -  -  -  -  -  -     13      69        1 

Pferuvian  guano.     Despatch   from  J.   E.   Clay,  charge 

d'affaires  at  Lima,  respecting        -  -  -     14      80        1 

Pope's  exploration  of  the  Territory  of  Minnesota.  Re- 
port of  Captain     -  -  -  -  -     10      42        1 

Port  of  Brazos  de  St.  Jago.     Report  of  the  Secretary  of  ' 

the  Treasury  relative  to  the  commerce  of  the        -     14      69        1 

Ports  of  the  United  States.  Correspondence  relating  to 
suits  instituted  in  courts  of  admiralty  against 
foreign  vessels  entering  the  -  -     14     -78        1 

Postmaster  General  of  the  condition  and  operations  of 
the  Post  Office  Department  during  the  year  1849. 
Report  of  the         -  -  ^     -  ^         -  -      1         1     773 

Postmaster  General  in  relation  to-  the  mail  'service  for  the 
year  ending  June  30,  1849.  Report  of  the  First 
Assistant    -  -  -  -  -  -       1,        1     791 

Postmaster  General  respecting  the  failure  of  the  mail  be- 
tween New  York  and  New  Orleans  in  the  year 
1849     Report  of  the         -  -  -  -     13      62        1 

Postmaster  General  in  relation  to  an  alleged  non-compli- 
ance of  contract  concerning  steam  vessels  carr5ring 
the  United  States  mail.     Report  of  the     -  -     14      77        1 

Postmasters  by  the  Postmaster  General,  which,  by  law, 
only  belong  to  the  President.  Report  in  relation 
to  the  appointment  of        -  -  -     10      37        1 

flat  Office  Departments  of  Great  Britain  and  the  United 
States  in  relation  to  the  exchange  of  mails.  Regu- 
lations agreed  upon  between  the  -  -  -  1  1  803 
President  of  the  United  States,  with  the  acc(»mpanying 
documents,  in  three  parts,  on  the  state  of  the  Union. 
Message  from  the  -            -            -             -            -       1        1        1 

President  of  the  United  States,  communicating  copies  of 
a  correspondence  with  the  lady  of  Sir  John  Frank- 
lin relative  to  the  expedition  to  the  Arctic  regions 
under  the  command  of  her  husband.  Message  from 
the  -  -  .  -  -      6        8        1 

President  of  the  United  States,  communicating  informa- 
tion in  relation  to  the  abduction  of  Rey,  alias  Gar- 
cia^  from  New  Orleans.    Message  from  the  -      6      13        I 
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President  of  the  United  States,  CQiDmunicating  infoima 
tiou  in  relation  to  Ualifomia  and  New  Mexico. 
Message  from  the  -  -•  -  -9      18        1 

President  of  the  United  States,  communicating  tlie  report 
of  the  director  of  the  mint  for  the  year  1849. 
Message  from  the  •  -  -  -  -      6      21         1 

President  of  the  United  States,  with  copies  of  the  corre- 
spondence in  reljition  to  the  boundary  of  Texas. 
Message  from  the  -  -  -  -  -      6      24         1 

President  of  the. United  States,  communicating  a  copy  of 

the  constitution  of  CaUfornia.    |dessage  from  the      6      2S        1 

President  of  the  United  States,  showing  the  amount  of 
prize  money  paid  into  the  treasury  under  the  Sth 
section  of  the  act  of  March  3,  1849.  Message 
from  the     -  -  -  -  -  -     10      35        1 

President  of  the  United  States,  communicating  copies  of 
the  correspondence  with  the  British  minister  rela- 
tive to  the  trade  in  British  vessels  between  the  At- 
lantic and  Pacific  ports  of  the  United  States,  and 
the  granting  of  American  registers  to  British-built 
vessels  purchased  by  citizens  of  the  United  States; 
also  to  an  increase  of  duty  on  British  produce  or 
.    manufactures.     Message  from  the  -  -     10      36        1 

President  of  the  United  States,  in  relation  to  the  appoint- 
ment of  postmasters.     Message  from  the  -  -     10      37        i 

President  of  the  United  States,  communicating  a  transla- 
tion of  a  note  from  the  Md^can  minister  in  rela 
tion  to  the  wild  Indians  of  the  United  States  on 
the  frontier  of  Mexico.    Message  from  the  -    10      44        1 

President  6f  the  United  States,  transmitting  a  memorial  of     ' 
Count  de  Bronno  Bronski,  in  relation  to  an  im- 
proved breed  of  silk- worms,  which  he  desires  to 
have  introduced  into  the  United  States.    Message 
from  the    -  -  •        .    - '  -  •    12      53        1 

President  of  the  United  States^  communicating  informa- 
tion in  relation  to  military  orders  issued  to  the 
United  States  officers  at  Santa  Pe,  and  correspond- 
ence between  those  officers  and  the  War  Depart- 
nient  in  relation  to  the  claims  of  Texas  to  jurisdic- 
tion over  that  country.     Message  from  the  •     13      56         I 

Piesident  of  the  United  States,  relative  to  the  payment  of 

the  Peruvian  indemnity.    Message  from  the         -    13      68        1 

President  of  the  United  States,  in  answer  to  a  resolution 
J  calling  for  information  in  relation  to  the  formation 
of  a  State  government  in  New  Mexico,  (parts  1 
and  2.)    Message  from  the  -  -  -     13      60;        1 

President  of  the  United  States,  communicating  the  report  ' 

of  Lieutenant  Webster  of  a  survey  of  the  gulf 
coast  at  the  mouth  of  the  Rio  Grande.  Message 
from  the    •  «  -  -  •  -    14      6S       1 
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President  of  the  United  States,  rdative  to  the  searching 

of  American  vessels  by  British  ships  of  war.  Mes- 
sage from  the        -  •  -  •  -    14      66        1 

Resident  of  the  United  States,  relative  to  the  claim  of 
Texas  to  jurisdiction  over  part  of  New  Mexico. 
Message  from  the  -  -  •  '         -  -    14      67        1 

President  of  the  United  States,  relative  to  the  commerce 
of  the  port  of  Brazos  de  St.  lago.    Message  from 
•  the  -  .  -  -  -    14      69        1 

President  of  the  United  States,  commuhicating  the  report 
of  the  commissioner  to  China,  made  in  pursuance 
of  the  provisions  of  the  act  to  carry  into  eflfect  cer- 
tam  provisions  of  the  treaties  between  the  United 
States  and  China  and  the  Ottoman  Porte.  Mes 
sage  from  the        -       .     -  -     '      -  -    14.     72        1 

President  of  the  United  States,  transmitting,  a  copy  of  the  " 

constitution  adopted  by  the  inhabitants  of  New 
Mexico,  together  with  a  digest  of  the  votes  for 
and  against  it;  also  a  letter  to  the  late  President 
of  the  United  States.     Message  from^  the  -  -     14      74        1 

President  of  the  United  States,  communicating  a  copy  of 
the  correspondence  between  the  Department  of 
State  and  the  l\irkish  government,  on  the  subject 
of  the  Hungarian  exiles.     Message  from  the        -  ,14      81        1 

President  of  the  United  States,  communicating  further 
information  in  relation  to  the  formation  of  a  State 
government  in  California,  and  also  in  relation  to 
the  condition  of  civil  affairs  in  Oregon.  Message 
from  the    .  -  .  .  -  .    13      52        1 

President  of  the  United  States,  communicating  infonna- 
tion  relative  to  hostilities  committed  by  the  Semi- 
nole Indians  in  Florida  during  the  past  year,  their 
removal,  &c.    Message  from  the  -  -  -    13      49        1 

President  of  the  United  States,  in  relation  to  alleged  rev- 

ol^utionary  movements  in  Cuba.    Message  irom  the     13      57        1 
President  of  the  United  States,  communicating  copies  of 
correspondence  with  the  agent  employed  to  visit 
Hungary  during  the  recent  war   between  that 
country  and  Austria.    Message  from  the  -  -     10      43        1 

ftesident  of  the  United  States,  with  correspondence  in 
relation   to  the    assemblage,  dispersion,  &c.,  of 
persons  on  Round  island,  coast  of  Mississippi.    > 
Message  from  the  -  -  -  •  -     13      65        1 

Printing  for  the  Interior  Department.    Report  in  relation 

to  the 10      33        1 

Privateer  pensions.     (See  Pefisions,) 

Prize  money  paid  into  the  treasury  under  tiie  8th  section 
of  the  act  of  March  3,  1849.  Statement  of  die 
amount  of  -  -  -  -  -  -    10      35       1 
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Proclamation  of  the  President  of  th«  United  States,  in  re- 
lation to  an  armed  expedition  for  the  invasion  of 
Cuba,  or  some  of  the  provinces  of  Mexico  -      1         1      17 

Proposals.     (See  Contracts.) 

Q. 

Quartermaster  General  of  the  army  for  the  year  1849.    ^  .        ^     ,  q^ 
Annual  report  of  the         -  -  -  '    /  6      26       *  3 

R. 

Railroad  mail  service.     (See  Mail  Service.) 

Reconnaissances  of  Lieutenant  Colonel  Johnson,  and 
Lieutenants  Smith,  Bryan,  and  Michlor,  of  routes 
from  San  Antonio  to  El  Paso;  of  the  western  fron- 
tier of  Texas ;  from  Fort  Smith  to  Santa  Fe  ;  and  of 
an  expedition  to  the  Navajo  country.     Reports  of    14      64        I 

Register  of  the  Treasury,  of  the  commerce  and  naviga 
tion  of  the  States  for  the  year  ending  30th  June, 
1849.    Report  of  the         -  -  -  -631 

Resignations.     (See  Navy.) 

Revenue  since  the  passage  of  the  act  of  1846.  State- 
ment of  the  measures  adopted  to  prevent  frauds 
upon  the    .  -  -  -  -  -    14      79        1 

Revenue  in  California,  &c.  Report  of  the  Secretary  of 
the  Treasury,  in  relation  to  the  security  and  col- 
lection of  the         -  -  -  -  -     14      82        I 

Rey,  alias  Garcia,  from  New  Orleans,  by  the  Spanish  con- 
sul at  that  port.     Correspondence  in  relation  to 
sfhe  adduction  of    -  -  -  -      6      13        1 

(See  list  of  correspondence  at  page  2  of  the  above.) 

Rio  Grande.     Report  of  the  operations  of  the  army  on  the     14      73        1 

Rivers  and  harbors  for  the  year  ending  June  30,  1851. 

Estimates  for  the  improvement  of  -  -      I         1     300 

ftiver.     Survey,  by  Lieutenant  Smith,  of  the  Savannah      6      19        1 

River,  and  Grand  river.  Report  of  topographical  engi- 
neers, with  plans  and  estimates  tor  improving  l!ne 
entrance  from  Lake  Michigan  into  Maskegon  lake, 
Black 6      20        1 

Roads,  from  the  valley  of  the  Mississippi  to  the  Pacific 
ocean.  Report  in  relation  to  surveys  of  routes  for 
militarj'^      -  -  -  -  -      1        1     154 

Road  from  Fort  Smith,  Arkansas,  to  Santa  Pe,  in  New 
Mexico.  Report  and  map  by  Lieutenant  Simp- 
son of  a-  -  -  --  -6      12        1 

Round  island,  on  the  coast  of  Mississippi,  in  the  sum- 
mer of  1849.  Correspondence  in  relation  to  the 
assemblage,  &c.,  of  persons  on    -  -  -     13      65        1 

Russian  minister.    (See  Bodisco.) 
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s. 

Saltillo.     (See  San  AiUonio  de  Baxar.) 

San  Antoniq  de  Baxar,  in  Texas,  to  Saltillo,  in  Mexico. 
Memoir  of  Captain  Hughes,  in  relation  to  the 
march  of  the  division  of  the  United  States  army 
under  the  command  of  General  Wool,  from  -     10      38        6 

San  Antonio  to  El  Paso,  and  of  the  western  frontier  of 
Texas,  and  from  Fort  Smith  to  Santa  Fe,  and  of 
an  expedition  into  the  Navajo  country.  Reconnais- 
sances by  Brevet  Lieutenant  Colonel  Johnson  and 
others,  of  routes  from        -  -  -  14      64 

Santa  Fe,  New  Mexico,  made  by  Lieutenant  Simpson. 
.   Report  and  map  of  the  route  from  Fort  Smith,  Ar- 
kansas, to  •  -  -  -  -  -      6      12 
•  Santa  Fe,  and  correspondence  in  relation  to  the  claims  of 
Texas  over  that  country.  Report  in  relation  to  mil- 
itary orders  issued  to  the  United  is tatc^  officers  at    13      56 

Santa  Fe.     Report  of  Captain  Marcy's  reconnaissance  of 

the  route  from  Fort  Smith  to         •  -  -     14      64 

Savannah  river.     (See  River.) 

Scott,  on  the  state  and  condition  of  the  army  in  1849. 

Report  of  Major  General    -  -  -  -      1         1      99 

Seamen.     Statement  of  expenditures  froin  the  marine 

hospital  fund  for  the  relief  of  sick  and  disabled     -     10      31       i 

Seamen  employed  on  the  lakes.  Report  of  the  Bureau  of 
Topographical  Engineers,  in  relation  to  the  com- 
merce^ tonnage,  and  number  of  -  -     10      48 

Searching  of  American  vessels  by  British  ships  of  war. 

Correspondence  relative  to  the      -  -  -     14      66 

Second  Auditor  of  the  Treasury.     (See  Auditor,) 

Seminole  Indians.     (See  Indians,) 

Ships  of  war.     (See  British  ships  of  war,) 

Silkworms  he  desires  to  have  introduced  into  the  United 
States.  Memorial  of  Ct)unl  de  Bronno  Bronski, 
in  relation  to  an  improved  variety  of  •  •     13      53     ' 

Simpson,  with  a  map,  of  the  route  from  Fort  Smith,  Ar- 
kansas, to  Santa  Fe,  New  Mexico.  Report  of 
Lieutenant  -  -  -  -  -      6      12 

Saves  deported  in  violation  of  the  treaty  of  September  3, 
1793.  Report  in  relation  to  claims  of  American 
citizens  against  the  British  government  for  -     10      46 

Smith's  survey  and  examination  of  the  Savannah  river. 

Lieutenant  -  -  -  -  *      6      19 

Smith  and  Hardcastle.  Report  of  the  Secretary  of  War, 
communicating  a  map  of  the  valley  of  Mexico  from 
surveys  by  Lieutenants     •  -  -      6      1 1 

Spanish  consul  at  the  port  of  New  Orleans.     Correspond- 
ence iri   relation   to   the  abduction  of  Rey,  alie^ 
•     Garcia,  by  the        -  -  -  -  -      6      13 

(See  list  of  papers  embraced  in  the  above ^  at 
page  2  of  the  same.) 
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Squadron  on  the  coast  of  Africa,  and  the  annual  cost  of 
nhat  squadron.     Report  of  the  number  of  deaths 
in  the  tfnited  States  -  -  -  -    10      40        1 

Squadrons  on  foreign  stations  during  the  fiscal  year  end- 
ing 30ih  June,  1849.  Statement  showing  the 
value,  ifcc,  of  shipments  made  by  the  Bureau  of 
Provisions  and  Clothing  to  the  respective  -       1        1     712 

State  and  the  minister  of  the  German  Empire,  in  relation 
to  the  construction  of  a  war  steamer  at  New  York, 
alleged  to  be  destined  for  the  German  service. 
Correspondence  between  the  Department  of  -      1        1  .    18 

State  and  the  minister  of  Mexico,  in  relation  to  the  pro- 
tocol of  the  conferences  held  previous  to  the  treaty 
©f  peace  at  Queretaro,  between  the  United  States  * 

ana  Mexico.     Correspondence  between  the  Secre-  ^ 

tary  of       -  -  -  -  -  -      1        1      69 

State,  with  the  correspondence  in  relation  to  the  resent- 
ment of  the  indignity  offered  by  the  British  charge 
d'affaires  for  Chili,  to  the  lady  of  the  United 
States  consul  at  Valparaiso.  Report  of  the  Secre- 
tary of        -  -  -  •  -  -      6      16        1 

State,  showing  the  names  and  compensation  of  the  clerks 
and  other  persons  employed  in  that  department 
during  the  year  1849.     Report  of  the  Secretary  of    10      29        1 

State,  showing  the  disbursements  of  the  appropriations  for 
the  service  of  that  department,  including  foreign 
missions.     Report  of  the  Secretary  of       -  -     10      30        1 

:  State,  relative  to  the  claims  of  American  citizens  against  the 
British  government  for  slaves  deported  in  violation 
of  the  treaty  of  September  3, 1783.  Report  of  the 
Secretary  of  -  -,  -  -  -     10      46        1 

State,  in  relation  to  the  measures  taken  by  him  upon  the 
memorial  of  Ladislaus  Wankowicz,  great  grand- 
nephew  of  General  Kosciusko,  and  Gaspard  Toch- 
man,  attorney  of  the  heirs  of  General  Koscuisko, 
against  Alexandre  de  Bodisco,  the  Russian  minis- 
ter.    Report  of  the  Secretary  of     -  -  -    13      50        1 

State,  respecting  the  trade  in  guano.  Report  of  the  Sec- 
retary of    -  -  -  -  -  -    13      69        1 

State,  relative  to  the  boundary  line  between  the  British 
and  French  possessions  in  North  America,  as  fixed 
by  the  treaty  of  Utrecht.  Extract  of  a  letter  from 
the  United  States  minister  at  London,  to  the  Secre  • 
tary  of       -  ...  :  -     14      71         1 

State,  relative  to  suits  instituted  inthe  courts  of  admiralty 
in  the  United  States  against  foreign  vessels  enter- 
ing our  ports.     Report  of  the  Secretary  of  -  *  14-     78        1 

State,  enclosing  a  copy  of  a  despatch  received  from  Mr. 
1.  R.  Clay,  charge  d'affaires  at  Lima,  respecting 
Peruvian  guano.    Report  of  the  Secretary  of       -    14      80        1 
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State,  communicating  further  infovmation  in  relation  to 
the  formation  of  a  State  government  in  California; 
and  also  in  relation  to  the  condition  of  civil  affains 
in  Oregon.    Report  of  the  Secretary  of  -  -    13      62        1 

State  Department  during  the  yeat  1849.     Statement  of  * 
the  names  and  compensation  of  clerks  and  others 
employed  in  the     -  .    *        -  -  -    10      29        2 

State  Department,  including  foreign  missions.  State- 
ment of  disbursements  of  tpproprialions  for  the    -     10      30        2 

State,  communicating  the  report  of  llie  Rev.  R,  R.  Giirley, 
who  was  recently  sent  out  by  the  government  to 
obtain  information  in  respect  to  Liberia.  Report 
of  the  Secretary  of  -  -     ^      *  -     14      75        1 

Sfeambpat  mail  service.     (See  Mail  service.) 

Steam- vessels.  Report  in  relation  to  an  alleged  non-com- 
pliance of  contract  to  carry  the  United  States  mail 
on  the  routes  betvyeen  New  York  and  Liverpool, 
and  Charleston  and  Havana,  ifcc,  in        -  -    14      77        1 

Steamer.  Report  of  the  Chief  of  the  bureau  of  Con- 
struction, <kc.,  relative  to  contracts  with  Mr.  R. 
L  Stevens,  for  the  construction  of  a  war  shot  and 
shell-proof  -  -  -  -  -      1        1     446 

Stores.     (See  Navy  yards,) 

Stoniis.    Report  of  Professor  Espy  in  relation  to  -    11      39        1 

Suits  instituted  in  courts  ot  admiralty  against  foreign  ves- 
sels entering  ports  of  the  United  States.  Report 
iu  relation  to  -  -  -  .         -  -    14      78        1 

Superintendent  of  the  coast  survey  for  the  year  ending 

November,  1849.     Report  of  the  -  -  -      6        6        I 

SoTgeon  General  of  the  army  for  1S49.     Annual  report  ^    ,         j    ong 
of  the         .  ^  .  .  -  .|  ^      2g      4j 

Sarveys  of  routes  for  military  roads  from  the  valley  of  the 

Mississipiri  to  the  Pacific  ocean.     Report  of  -      1        1     154 

Sorvey  of  the  gnlf  coast,  at  the  mouth  of  tlie  Rio  Grande. 

Report  of  Lieut.  Webster  of  a        -  -      .      -    14      66        1 

Sonrey  of  the  Savannah  river.   Lieutenant  Smith's  report 

of  a  -  -  -  -  -  -      6      19«       1 

SoTFeys  of  lakes,  harbors,  &c.,  by  the  corps  of  topo- 
graphical engineers,  in- 1849.    Report  relating  to      1        1    294 
Sonrey  or  general  of  Iowa  and  Wisconsin.    Annual  re- 
port of  the  - ,    .      -  -  -  -      2        1    232 

Surveyor  general  of  Illinois  and  Missouri.    Annual  re- 
port of  the  -  -  -  .  .      2        1    261 
SiHrveyor  general  of  Oliio,  Indiana  and  Michigan.    An- 
nual report  of  the              .         >•- 
Surveyor  general  of  Arkansas.    Annual  report  of  the     • 
Surveyor  general  of  Louisiana.    Annual  report  of  the    - 
Surveyor   general  of  Florida.     Annual  report  of  the    - 
Survey  of  the  mineral  lajids  in  Michigan, by  Charles  T. 
Jackson,  United  Stjitesgeologistfor  said  State.  Re- 
port of  ^  '     *         •;          -            *            -  -      3        1     371 
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Surveysoflands  with  reference  to  mines  arid  minerals  in  the 

northern  peninsula  of  Michigan.    Reports  of  linear      3        1     811 
(See  index  to  sam^,  at  page  803.) 
Swamp  lands.     (See  Lands,) 

T. 

Texas,  in  1849.    Report  of  military  operations  in    *        -       1        1     138 

Texas  boundary.     Correspondence  in  rel^^ion.to  the       •      6      24         1 

Texas  to  the  jurisdiction  over  that  country.  Corre- 
spondence in  relation  to  military  orders  issued 
to  the  United  States  officers  at  Santa  Pe,  and  be- 
tween those  officers  and  tha  War  Department,  in 
relation  to  the  claims  o^    -  -  -  -     13      56        1 

Texas  to  jurisdiction  over  part  of  New  Mexico.  Menage 
of  the  President  ot  the  United  States, relative  to 
the  claim  of  -  -  -  -  -     14    '  67        I 

Texas  and  the  adjacent  Mexican  States  on  the  Rio  Grande, 
accompanied  by  astronomical  observations  and 
descriptive  and  military  memoirs  of  the  country. 
Report  and  map  by  Captain  Hughes  of  the  march 
of  the  United  States  army,  under  General  Wool, 
from  San  Antonio  de  Bexar  to       -  -  -     10      ^2        5 

Texas.     Report  of  Lieutenant  Whiting's  reconnaissances 

^  of  the  western  frontier  of    -  -  -  -     14      64        1 

Tochmau.     (See  Kosciicsko .) 

Tonnage  engaged,  ifec.  Report  of  the  Topographical 
Bureau  in  relation  to  the  commerce  of  the  lakes, 
number  of  seamen  employed,  and  the  amount  of 
American  -  -  -  -  -  -     10      48        1 

Topographical  Bureau,  with  a  copy  of  P.  T.  Tyson's  re- 
port upon  the  geology  of  California.    Report  of  the     10      47        1 

Topographical  Bureau  of  engineers  in  relation  to  the  com- 
merce of  the  Ifiikes,  American  tonnage  engaged,  and 
the  number  of  seamen  employed  thereon,  &:c.  Re- 
port ol  the      •  .     -  -  -  -  -     10      48    ^   1 

Topographical  engineers,  with  estimates  for  1849.    An* 

nual  report  of  the  Colonel  of  the  corps  of  -      1'       1     294 

Topographical  engineers,  <fcc.,  with  a  raap  descriptive  of 
the  march  of  General  Wool's  division  of  the  army 
from  San  Antonio  de  Bexar,  in  Texas,  to  Saltillo, 
in  Mexico.  Memoir  of  Captain  Hughes,  of  the     -     10      32        S 

Transfers.     (See  Appropriations.) 

Treasury  on  the  state  of  the  finances.     Report  of  the 

Secretary  of  the    .....  21 

Treasury,  transmitting  a  report  frorh  the  Register  of  the 
'l^reasury  of  the  commerce  and  navigation  of  the 
United  States  for  the  year  ending  June  30,  1849. 
Report  of  the  Secretary  of  the      -  -  -  3        1 

Treasury,  of  the  disbursement  or  application  of  moneys, 
&c.,  for  the  benefit  of  the  Indiaqs,  for  the  ye^ 
ending  September  30, 1848.    Report  of  the  Second      * 
Auditor  of  the        -  -  -  .  .  4        1 
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Treasury,  comraumcating4he  report  of  the  superintendent 
of  the  coast  survey,  showing  the  progress  of  that 
work  during  the  year  ending  November,  1849.  Re- 
poi[t  of  the  Secretary  of  the  -  •  -  5        1 

Treasury,  with  a  statement  of  the  claims  of  the  Cherokee 
natiojA  of  Indians,  according  to  the  principles  es- 
tablished by  the  treaty  of  August,  1846.  Report 
of  the  Second  Auditor  and  Second  Comptroller  of 
the  '  .  -  -•  -  6        1 

Treasury,  with  statements  of  contracts  authorized  by  that 
department,  of  payments  for  the  discharge  of  mis- 
cellaneous claims,  and  of  expenditures  from  the  ma- 
rine hospital  fund  for  the  relief  of  sick  and  dis- 
abled seamen.     Report  of  the  Secretary  of  the     -  31         1 

Treasury,  with  copies  of  the  accounts  of  disbursements 
for  the  benefit  of  the  Indians.  Report  of  the 
Second  Auditor  of  the        -  -  •  -  41         1 

Treasury  in  relation  to  the  measures  adopted  to  prevent 

frauds  upon  the  revenue  since  the  passage  of  the  * 

act  of  1S46.    Report  of  the  Secretary  of  the        -  79        1 

Trwisury  in  relation  to  the  security  and  collection  of  the     f 
revenue  in  California,  cfcc,  accompanied  by  a  re- 
port from  Gilbert  Rodman,  esq.,  special  agent. 
Report  of  the  Secretary  of  the        •»  •  -  82        1 

Treasury  relative  to  the  commerce  of  the  port  of  Brazos 

de  St.  Jago.     Report  of  the  Secretary  of  the        -  69         1 

Turkish  government  on  the  subject  of  the  Hungarian 

exiles.     Correspondence  with  the  -  -    14      81        1 

0. 

Coited  States  mail.     (See  Mail.) 

•  •  y. 

Tdparaiso.     Correspondence  in  relation  to  the  resent- 
mentof  an  indignity  ofFored  at  Lima,  by  the  British 
charge  d'affaires,  to  the  lady  of  the  American  con- 
sul at         -  -  -  -  -  -      6      16        I 

Vecels^by  British  ships-of  war.     Correspondence  in  rela- 
tion to  the  searching  of  American  -  -     14      66        1 
Tessels  entering  the  ports  of  the  United  States.     Report 
of  Secretary  of  State,  with  correspondence  relating 
to  foreign                -            -            -            -  •     14      78  .      I 

Vessels  in  commission  November  1, 1849.  Statement  of  -  1  1  464 
Vessels  in  ordinary  November  1,  1849  Statement  of  -  1  1  466 
Vessels  on  the  stocks  and  in  progress  of  construction, 

November  1,  1849.     Statement  of  -  -11    467 

Vessels  broken  up,  sold,  or  lost,  since  the  last  annual  re- 
port.    Statement  of  -  -  -  -      1        1     468 
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Wankowicz.     (See  Kosciusko.) 
War  steamer.     (See  Steamer.) 

War,  accompanying  the  President's  annual  message,  of 
the  operations  of  the  War  Department  during  the 
year  1849.     Report  of  the  Secretary  of      -  -       1         1       90 

War,  with  statements  of  expenditures  of  the  various  of- 
fices and  bureaus  of  that  department  during  the 
fiscal  year  ending  30th  June,  1849.  Report  of  the 
Secretary  of  -  -  -  -  -      6        9        1 

War,  with  a  statement  showing  the  appropriations  and 
expenditures  for  the  service  of  that  department 
during  the  fiscal  year  ending  30th  June,  1849. 
Report  of  the  Secretary  of  •  -  -610.1 

War,  communicating  a  map  of  the  valley  of  Mexico,  from 
surveys   by  Lieutenants  Smith  and  Hardoastle. 
,         Report  of  the  Secretary  of  -  -  -      6       11         1 

War,  communicating  the  report  and  map  of  the  route 
from  Fort  Smith,  Arkansas,  to  Santa  Fe,  New  Mex- 
ico, made  by  Lieutenant  Simpson.  Report  of  the 
Secretary  01  -  -  -  -  -      6      12        I 

War,  with  Lieutenant  Colonel  Long's  plan  and  estimate 
for  the  repair  of  the  Cumberland  dam.  Report  of 
the  Secretary  of     -  -  -  -  -       6      14        I 

War,  communicating  a  copy  of  Lieutenant  Smith's  survey 
and  examination  oi  the  Savannah  river.  Report  of 
the  Secretary  of     -  -  -  -  -      6      19         1 

War,  communicating  copie^  of  reports,  plans,  and  esti- 
mates for   improving    the  entrances  from  Lake  • 
Michigan  into  Maskegon  lake.  Black  river,  and 
Grand  river.     Report  of  the  Secretary  of  -            -      6      20        1 
War,  showing  the  names  of  all  persjons  employed  in  the 
several  branches  of  the  War  Department,  other 
than  army  officers,  during  the  year  1849.    Report 
of  the  Secretary  of             -            -            -            -      6      23        1 
War,  with  an  abstract  of  the  returns  of  the  militia,  their 
arms,  accoutrements j  and  ammunition.     Report 
of  the  Secretary  of             -            •            .            -      6      25         1 
War,  with  a  statement  of  the  expenses  of  the  national 
armories,  and  the  number  of  arms  and  appendages 
made  and  repaired,  during  the  year  ending  3Uth 
June,  1849.     Report  of  the  Secretary  of   -            -      6      27         1 
War,  communicating  the  report  of  an  exploration  of  the 
Territory  of  Minnesota,  by  Brevet  Captain  Pope. 
Report  of  the  Secretary  of             -            -            -     10      42        1 
War,  conimnnicating  a  report  of  the  Topographical  Bu- 
reau, in  relation  to  the  commerce  of  the  lakes,  the 
amount  of  American  tonnage  engaged,  and   the 
number  of  seamen  employed  thereon.    Report  of 
\he  Secretary  of    -           -           -           -           -    10      48        1 
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ITar,  communicating  reports  of  Generals  Smith  and 
Riley,  Lieutenants  Talbot  and  Ord,  Mr.  Tyson, 
and  Professor  Frazer,  in  relation  to  the  geology, 
mineralogy,  and  topography  of  California  and 
Oregon.    Report  of  the  Secretary  of         -  -    10      47        I 

far  Department  in  relation  to  surveys  of  routes  for  roads 
from  the  valley  of  the  Mississippi  to  the  Pacific 
ocean,  (part  1.)    Report  and  conespondence  of  the      1        1     156 

far  Department,  in  relation  to  military  operations  in 

California.    Report  and  correspondence  of  the      -      1         1     156 

Far,  showing  the  contracts  made  under  the  War  Depart- 
ment, during  the  year  ending  June  30,  1849.  Re- 
port of  the  Secretary  of     •  -  -  -      6      26        1 

Waiy  communicating  a  map  showing  the  operations  of 
the  army  of  the  United  States  in  Texas  and  the 
adjacent  Mexican  states  on  the  Rio  Grande,  ac- 
companied by  astronomical  observations,  and  de- 
scriptive and  military  memoirs  of  the  country. 
Report  of  the  Secretary  of  -  -  -    10      32        I 

War,  with  reconnaissances  of  routes  from  San  Antonio  to 
El  Paso,  by  Brevet  Lieutenant  Colonel  J.  E. 
Johnston,  Lieutenants  Smith,  Bryan,  and  Mich- 
ler,  and  Captain  S.  G.  French,  of  the  quartermas- 
ter's department.  Report  of  the  Secretary  of  -  14  64  1 
War^  in  relation  to  the  operations  of  the  army  on  the  Rio 

Grande.     Report  of  the  Secretary  of         -  -    14      73        1 

War  and  Interior  to  General  Twiggs,  and  S.  Spencer, 
sub  agent,  respecting  the  removal  of  the  Seminolo 
Indians  remaining  in  Florida,  dated  17th  Septem- 
ber, 1849.     Instructions  of  the  Secretaries  oi        -      2        1     961 
War,  communicating  the  reconnaissance  of  Lieutenant 

Simpson  and  others.    Report  of  the  Secretary  of  -    14      64         1 

Vebster,  of  a  survey  of  the  gulf  coast  at  the  mouth  of  the 

Rio  Grande.    Report  of  Lieutenant  -  -    14      65        1 

Veightxnan,  accompanying  a  memorial  of  the  legislature 
of  New  Mexico,  setting  forth  sundry  grievances, 
and  praying  their  redress.  Communication  of 
R.  H: 14      76     -1 

fest  Point.     (See  Academy.) 

fidow  pensioners.     (See  Pensions.) 

Y. 

Yards  and  Docks.    (See  Bureau  of  Yards  and  Docks.)  ' 
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EXECUTIVE  DOCUMENTS, 


PSHfTBD 


BY  ORDER  OF  THE  SENATE  OP  THE  UNITED  STATES, 

DOinroTHi 
HRSrr  SESSION  THIRTY-FIRST  CONGRESS^ 

1849-'60. 


CONTAINED  IN  FOURTEEN  YOLXTMES. 


MESSAGES  FROM  THE  PRESIDENT  OF  THE  UNITED  STATES,  TIZ*. 

Vol.    No.    Ptige. 

b  the  state  of  the  Union,  with  the  accompanying  re- 
ports and  documents         -  •  -  •      1 


AeeompaDyiiig  doeumente,  tiz  : 

hclamation  relating  to  an  armed  expedition  for  the  inva- 
sion of  Cuba         •  .  .  .  . 

Cciespondence  between  the  Secretary  of  Stale  and  Ihe 
*  Minister  of  the  German  Empire    .  -  - 

Cviespondence  between  the  Secretary  of  State  and  the 
Minister  of  Mexico  -  - 

iaaal  rfeport  of  the  Secretary  of  War  ^  .  • 

DocnmonUi  aoeompaDyiDg  iq>oft  of  SecitUury  of  War,  tIz  t 

Letter  from  Major  General  Scott  -  .«  • 

Bepiis  of  operations  in  New  Mexico       •«  <^ 

R^rts  of  operations  in  Florida  •  «  « 

R^rts  of  operations  in  Texas    .  -  . 

Inactions  relative  to  surveys  west  of  the  Mississippi 
Instractions  and  reports  relative  to  affair?  in  Califprpia 
Report  of  the  Adjutant  General    -  -     ^      • 

Report  of  the  Quartermaster  General       •   '" 
Report  of  the  Paymaster  General  «i 

Keport  of  the  Commissary  General         « 
Report  of  the  Surgeon  General    -. 
Report  of  the  Chief  Engineer      •  -  - 

Report  of  the  Colonel  of  the  Corps  of  Topographical  Bn 
gineers 
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Report  of  the  Colonel  of  Ordnance  -  -  -      1        1    3i 

Annual  report  of  the  Secretary  of  the  Navy         •  -      1        1     4s 

Doctiments  accompanying  report  of  Secretary  of  the  Navy,  yiz : 

Report  of  Lieutenant  Davis  relative  to  the  Nautical  Al- 
manac       -.---- 

Report  of  Professor. P^e  relative  to  the  capacity  and  use- 
fulness of  the  eliBctro-niagnetic  power  as  a  me- 
chanical agent       -  -  -  -  -      1        14^ 

Report  of  the  Chief  of  the  Bureau  of  Construction,  &c., 
lelatire  \q  cpj|itrapt;s  .with  Mr.  {I*  L.  Stevens  ^r 
the  construction  of  a  shot  and  shell-proof  steamer 

List  of  deaths,  resignations,  and  dijsmisaionsu in  the  navy 

Aggregate  of  estimates     ..... 

General  estimate  for  the  office  of  the  Secretary  of  the 
Navy  and  the  several  bureaus  of  the  Navy  De- 
partment   -  -  -.  .  -11    4i 

Estimate  of  the  sums  required  for  the  expenses  of  the 
southwest  executive  buildiug 

General  estimate  for  the  naval  service       - 

General  estimate  for  the  marine  corps      ... 

DetaiiecJ  estimates  fjcom  the  Navy  |>BpartQ>eat     -    ; 

Report  and  detailed  estimates  from  the  Bureau  of  Con- 
struction, Equipment,  and  Repair 

Report  and  detailed  estimates  from  th^e  Bureau  of  Ord- 
hance'  and  Hydrography    .  .  -  - 

Report  and  detailed  estimates  from  the  Bureau  of  Navy 
Yards  and  Docks  -  -  -  -.  - 

Report  and  detailed  estimates  from  the  Bureau  ot  Proyi- 
vision  and  Clothing  -  -  -         ,   - 

Report  and  detailed  estimaiefi  flx>m  the  Bureau  of  Medi* 

pine  and  Surgery  -  -  -  -  -      117- 

Report  of  the  conunandant  of  the.  marine  corps,  and  de* 
tailed  estimates  from  the  paymaster  and  quarter- 
mastef  of  the  corps  ..  v,    -  -  -      1      :  1     7 

Statement  of  the  expenditures  under  the  head  of  contin- 
gent expenses^  as  settled  and  allowed  at  the  office 
of  ther Fourth  Auditor  of  the  Treasury  Department      1        17 

Sta^nient  ofr the  appropriations  for  the  naval  service,  viz: 
Jbalan^es  on  hand  on  the  1st  July,  1848;  appro- 
priations for  the  fiscal  year  lb48-'49;  amounts 
drawn  from  the  treasury  during  that  fiscal  year, . 
and  tpe  balances  on  hand  on  the  30th  June,  1849      1  /     1     7 

Annuj^  repoft  of  the  Postmaster  General  -  -      1        17 

'Documents  aceompanyiog  report  of  Postmaster  General,  Tiz: 

I  1 

Report  of  the  Auditor  of  the  Post  Office  Department  -  1  17 

Report  of  the  First  Assistant  Postmaster  General  r  •  1  17 

Reporl  of  the  Census  Board         •  -  •  ^  1  1     & 

Ankual  report  of  dhe  Secxc^taif  of  the  Interior     -  -  2  1 
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I5.5I  Documents  aceompanytnf  report  of  Secretary  of  the  Interior,  tiz  : 

^'  lepoit  of  the  Commissioner  of  the  General  Land  Office 
Statement  of  pubhc  lands  sold;  cash,  d6c.,  received;  inci- 
dental expenses  thereon,  and  payments  on  account 
thereof,  in  the  years  1848,  and  1st,  2d,  and  3d 

?i  quarters  of  1849    -  -  -     '      - 

Statement  of  Choctaw  certificates  relinquished  for  public 

lands  to  30th  September,  1849      - 
Statement  of  military  bounty  land  warrants  returned  lo- 
cated for  patents  during  1847, 1848,  and  the  1st, 
2d,  and  3d  quarters  of  1849 

Hxhibit  of  State  selections  of  land  under  act  of  4th  Sep-v 
tember,  1841  r  ,         -  -  - 

Exhibit  of  the  quantity  of  public  lands  advertised  for  sale 
in  1849,  the  quantity  for  which  the  plats  of  survey 
have  been  returned  to  the  General  Land  Office,  <fcc. 

Synopsis  of  public  lands  advertised  for  sale  since  30th 
November,  1848,  and  showing  the  quantity  under 
proclamation  exclusive  of  school  lands 

Statement  of  the  areas  of  the  several  States  and  Territo- 
ries, the  amount  of  land  disposed  of  by  sale,  &c., 
and  the  amount  undisposed  of  on  the  30th  Sep- 
tember, 1849         -  -  -  -  - 

Estimate  of  appropriations  required  for  the  office  of  the 

I  Commissioner  of  the  General  Land  Office  for  the 

f  fiscal  year  ending  30th  June,  1851  -  - 

j     Estimate  of  appropriations  for  the  surveying  department 

for  the  fiscal  year  ending  30th  June,  1 861 

Abstract  of  entries  adjusted  and  confirmed  under  act  of 
August  3, 1846      ..... 

innual  reports  of  surveyors  general  and  accompanying 
documents  -  - 

Annual  report  of  the  Commissioner  of  Indian  Affairs 
(^See  schedule  of  accompanying  papers  at  page  959.) 

innual  report  of  the  Commissioner  of  Pensions,  showing 
the  operations  of  the  Pension  Office  during  the 
year  1849  -.-..- 

Communicating  copies  of  correspondence  with  the  ladjr 

of  Sir  John  Franklin  relative  to  the  naval  expedi- 

tion  to  the  Arctic  regions  under  the  conamand  of 

^  her  husband  -  -  -  -  - 

Communicating  information  in  relation  to  the  abduction, 
by  the  Spanish  consul,  of  Rey,  alias  Garcia,  from* 
New  Orleans  -  -  -  -  - 

Communicating  information  io  relation  t6  California  and 
]>(ew  Mexico  -  -  - 

Conmiunicating  the  report  of  the  director  of  the  mint  for 
the  year  1849         -  -  - 

Communicating  copies  of  correspondence  in  relation  to 
the  boundary  of  Texas     -  •  -  - 


Vol. 


3 
2 


13 
9 
6 


No.    Pag«. 
17 


63 

56 
67 

68 

59 


63 

65 

66 

68 

232 
937 


1  1177 


6        8 


13 

1 

18 

1 

21 

1 

24 

I 

I 


38  INDEX. 

Vol.    Na    Page. 

CommunicatiQg  a  cojnr  of  the  constitution  of  California      6      28 

Showing  the  amount  of  prize  money  paid  into  the  treasury 

under  the  8th  section  of  the  act  of  March  3;  1849    10      35 

Communicating  copies  of  the  correspondence  with  the 
British  minister  relative  to  the  trade  in  British  ves- 
sels between  the  Atlantic  and  Pacific  ports  of  the 
United  States^  and  the  granting  of  American  regis- 
ters  to  British-built  vessels  purchased  by  citizens 
of  the  United  States;  also  to  an  increase  of  duly 
on  Bntish  produce  or  manufactures  -  -    10      36 

In  relation  to  the  appointment  of  postmasters  by  the 
Postmaster  General^  which  belong  only  to  the 
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GEOLOGICAL  AND  MINERALOGICAL  REPORTS. 

lepor/  on  the  geolos^ical  and  minerahfficcd  survey  of  the  mineral  lands  of 
the  United  States  in  the  State  of  Michigan^  made  under  the  authority  ^ 
^  an  act  of  Cons^ess  approved  March  1,  1847,  entitled  ^^An  act  to  es- 
iablish  a  land  office  in  the  northern' part  of  Michigan  j  and  to  provide  for 
the  sale  of  mineial  lands  in  the  State  of  Michigan ^^^  by  Charles  T. 
Jackson  y  Un'/ed  States  geologist  for  the  survey  of  tlie  mineral  lands  of 
the  United  States  in  Michigan. 

Boston,  November  10,  1849. 

Sir:  I  have  the  honor  of  transmitting  to  your  department  my  report  on 
^  geological  and  mineralogical  survey  of  the  mineral  lands  of  the  United 
States  in  the  State  of  Michigan,  made  m  accordance  with  the  instructions 
riven  me  by  the  Hon.  Robert  J.  Walker,  late  Secretary  of  the  Treasury, 
ifld  yourself.  ^ 

With  this  report  I  forward  the  geological  maps,  plans,  sections,  draw- 
ags,  barometrical  tables,  and  a  full  descriptive  catalogue  of  the  collection 
tff  rocks,  minerals,  metals,  and  ores,  which  I  have  collected  for  the.  use  of 
ie  government. 
I  have  made  my  report  as  full  and  minute  as  was  possible  under  the 
QTcumstances  in  which  I  was  placed,  and  regret  that,  being  deprived  of 
umany  of  my  materials,  1  have  not  been  able  to  describe  so  large  an  area 
if  country  as  1  should  otherwise  have  reported  upon,  or  to  illustrate  my 
Tork  with  so  many  drawings  as  I  originally  intended. 
I  send  you  all  the  reports,  field- notes,  and  other  documents  communi- 
tated  to  me  by  my  late  assistants  and  sub-agents,  according  to  the  instruc- 
tons  you  gave  me,  and  presume  they  will  be  printed  with  my  report. 
I  do  not  consider  myself  responsible  for  any  errors  that  may  be  con- 
lined  in  some  of  them,  not  having  had  an  opportunity  of  reviewing  the 
jround  described.  I  have  avoided  correcting  any  statements  of  personal 
latters,  but  wish  to  say  that,  in  presenting  reports  coutaining  them,  I 
tey  instructions,  and,  without  endorsing  those  statements,  present  the 
iports  entire. 

1  have  sent  Dr.  John  Locke's  report  on  magnetic  observations,  and 
lave  requested  him  to  send  you  some  additional  matter  on  the  subject, 
aid  also  his  notes  or  report  on  the  geology  of  the  district  which  I  assigned 
b  him  in  1847.  His  occupations  in  another  service  to  the  country  during 
te  past  year  have  prevented  his  completing  his  geological  report  in  season 
t)  forward  to  me,  but  I  trust  it  will  be  communicated  to  you  in  season  to 
le  printed  with  my  report. 

Mr.  Richard  Cropley,  who  has  most  efficiently  aided  me  in  preparing 
the  materials  of  this  report,  has  drawn  up  a  descriptive  catalogue  of  the 
specimens,  and  the  whole  collection  has  been  nicely  packed  in  new  boxes, 
conveniently  arranged  for  transportation.  This  catalogue  should  be  printed 
with  my  report,  since  it  explains  the  entire  mineralogy  of  the  country  1 
have  surveyed. 

The  collection  will  be  forwarded  whenever  you  shall  send  me  orders  to 
do  so. 

All  the  township  plats  and  other  documents  in  my  possession  will  be 
forwarded  to  you  in  a  few  days.  They  are  not  sent  now,  as  they  are  not 
required  for  my  report. 
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Trusting  that  the  report  I  now  send  yon  Trill  prove  satisfactory 
and  to  the  country,  I  have  the  honor  to  be,  with  high  consideratio  i 
obedient  servant, 

CHARLES  T.  JACKSON, 
U.  S.  Qeological  Surveyor  of  tim  mineral  land, 

of  t/ie  United  Siaies  in  Michii 

Hon.  Thomas  Ewing,  Secretary  of  the  Interior. 


List  of  plates y  wood-cuts y  ajid  maps  accompanying  the  repot  t. 

Plate  1.  Section  of  Cliff  mine,  wiih  a  view. 

Plate  2.  Front  view  of  ^*  Cloven  Towers,"  Isle  Royale. 

Plate  3.  North  view  of  *'  Cloven  Towers"  Isle  Royale. 

Plate  4.  Section  across  Isle  Royale  from  Fish  island  to  Qongloi 
bay,  with  ground  plan. 

^    Plate  5.  Section  of  Bohemian  and  Lac  la  Belle  mines,  with  g 
plan. 

Plate  7.  Section  from  northeast  end  of  Torch  lake  to  Lake  Su 
near  the  mouth  of  Eagle  river. 

Plate  8.  Section  from  Lake  Superior  to  Gratiot  lake,  with  ground 
also,  ground  plan  of  Northwest  mines. 

Plate  9.  Section  south  from  Eagle  Harbor,  with  ground  plan. 

Plate  10.  Section  from  Lac  la  Belle  to  Copper  Harbor,  with  grounc 
also  a  view  showing  Bohemian  mountain,  Mouni  Houghton,  anc 
Gris  bay. 

Plate  11.  Section  of  Lake  Superior  Company^s  mines,  Eagle  riv< 

Plate  12.  Section  of  Eagle  Harbor  Company's  works,  with  ground 

Plate  13.  Sectionof  Northwestern  Company's  works,  with  grouni 

Plate  14.  East  sectional  view  of  Copper  Fails  mine,  with  a  north  \ 
the  mine. 

Plate  15.  Section  •f  Northwest  Company's  works, 

Plate  16  Section  of  North  American  Conipany's  works,  with  groun< 

Plate  17.  Section  of  Medora  works,  with  ground  plan. 

Plate  18.  View  of  <«Arched  Rock,"  Mackinac. 

Plate  19.  View  of  "  Sugar  Loaf,"  Mackinac. 

Wood-cut  No.  1,  representing  the  wood-work  at  the  mouth  of  i 

Woodcut  No.  2— view  of  *^  Mirage  at  Rock  Harbor." 

Wood-cut  No.  3 — section  of  the  trap  and  sandstone  at  Copper 
showing  the  vein  cutting  through. 

Wood-cut  No.  4 — sketch  of  a  plate  of  copper  and  silver. 

Geological  map  of  Keweenaw  point.  (Large  map.) 

Geological  map  of  Isle  Royale.  (Large  map.) 

East  sectional  view  of  the  Lac  la  Belle  mines,  with  ground  plan.  ( 
plan.) 

East  sectional  view  of  the  Northwest  Company's  mine,  with  { 
plan.  (Large  plan.) 

Section  of  Cliff  mine,  with  ground  plan  and  plan  of  stamps.  < 
plan.) 


1- 


CO 


t4± 


at; 


878  [  1  ] 

mTRODUCTORY  REMARKS. 

^  Janice  to  our  predecessors  requires  that  a  short  review  of  what  was  dis- 
covered in  ancient  times  concerning  the  minerals  on  the  shores  of  Lake 
Superior  should  be  introduced  into  this  report,  and  I  shall  endeavor  to 
condense  the  remarks  that  may  be  necessary  for  an  exposition  of  the  facts 
into  as  narrow  limits  as  the  subject  will  permit,  and  shall  refer  the  reader 
to  more  ample  details  printed  elsewhere. 

Remmns  of  andeni  mining  operaiions  an  Lake  Superior. 

Long  anterior  to  the  settlement  of  this  country  by  white  men  the  chil- 
dren of  the  forest  were  bmiliar  with  the  use  of  native  metals,  such  as 
gold,  silver,  copper,  and  perhaps  meteoric  iron.     Their  wandering  mode 
of  life  prevenleid  the  cultivation  of  the  noetallurgic  art,  and  it  is  not  $up>- 
posed  that  they  knew  how  to  reduce  metals  from  their  ores  by  the  forge 
or  furnace.    There  is  reason  to  believe  that  the  aborigines  in  some  parts 
of  the  country  understood  the  art  of  obtaining  metallic  lead  from  the 
fiulphuret,  for  the  metal  is  so  readily  reduced  from  that  ore  by  roastine  it 
on  an  ordinary  log  fire,  that  it  seems  impossible  for  them  to  have  foiled  (O 
obtain  lead  if  they  even  threw  pieces  of  the  ore  into  a  fire.     In  the  western 
•States,  where  the  lead  ores  occur  loose  in  the  soil  and  in  decayed  seams 
of  the  rocks,  the  Indians  would  have  been  most  likely  to  have  discovered 
€he  art  of  smdting  lead.    That  metal  is  probably  the  only  one  they  knew 
how  to  extract  from  its  ores;  but  they  understood  the  art  of  annealing  the 
dative  metals  by  means  of  fire,  and  we  find  proofs  in  the  ancient  work- 
ings on  Lake  Superior,  as  well  as  in  the  accounts  recorded  by  the  ancient 
French  Jesuits,  who  were  the  first  Europeans  that  visited  the  lake,  that 
the  Indians  built  fires  on  and  around  the  masses  of  native  copper  which 
were  too  large  to  be  removed,  and  after  softening  the  metal,  cut  off  portions 
with  their  hatchets.     They  understood  how  to  fashion  the  malleable  na- 
tive metals  into  all  the  various  weapons,  ornaments,  or  tools  employed  by 
them,  and  manifested  considerable  ingenuity  and  skill  in  this  handicraft, 
but  no  proofs  have  ever  been  discovered  that  they  ever  made  any  castings 
<if  metals  fusible  at  a  high  temperature.    Throughout  the  continent,  wher- 
ever gold,  silver,  or  copper  is  round  native  in  the  soil,  or  in  the  decayed 
rocks,  the  aboriginal  inhabitants  were  accustomed  to  work  these  metals 
into  various  articles,  by  hammering  them  with  smooth  stones,  affixed  to  a 
withe  bound  roiuid,  in  a  groove  cut  in  the  middle  of  the  stone.   With  such 
tools  the  Indians  beat  out  the  native  metals  into  the  forms  they  desired, 
broke  hard  quartz,  jasper,  and  hornstOne  into  arrow  and  spear-heads,  beat 
down  the  waUs  of  decayed  metaJliferous  Veins  so  as  to  extract  pieces  of 
the  metal,  and  by  differently  shaped  stone  tools  they  fashioned  their  vari- 
ous implements  of  wood  or  stone— the  results  of  their  ingenuity  and  per- 
severeuce  exciting,  with  justice,  the  admiration  of  civilized  nations.  Native 
copper  was  an  invaluable  metal  to  the  Indian  tribes  in  North  America. 
It  must  have  given  to  the  nations  possessing  it  great  power  over  their 
neighitors,  and  by  exchanging  of  the  metals  tor  other  articles  the  Indians 
must  have  carried  on  a  most  extensive  trade.     It  seems  to  be  proved  by 
the  fact  that  tools  of  native  copper  derived  from  Lake  Superior  are  found 
in  many  of  the  western  States,  both  in  the  soil  and  in  the  ancient  mounds. 
Dr.  Locke  informs  me  that  he  discovered  pieces  of  copper  containing 
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specks  of  silver  in  some  of  the  moHnds  of  Ohio,  long  before  ft  was  frnowD 
that  such  a  mixture  of  the  metals  occurred  on  the  shores  of  Lake  Superior^ 
and  on  bein^  shown  some  specimens  of  the  Lake  Snperier  metal,  he  at 
once  recognised  its  character  as  indicating  a  similar  origin. 

I  would  take  occasion  to  observe  here,  that  only  one  other  locality  of  a 
mixture  of  native  copper  and  silver  is  known  in  the  United  Siates,.and  that  is 
in  Somerville,  New  Jersey.  I  saw  there  a  mass  of  native  copper  extracted 
&om  the  old  Bridgewater  mines,  and  observed  numerous  lumps  of  silver 
projecting  from  its  sur&ce,  while  they  were  firmly  united  to  the  copper  at 
the  point  of  contact.  The  copper  of  the  ISew  Jersey  mioes  is,,  like  that 
of  Lake  Superior,  associated  with  trap  rocks  and  new  red  sandstone.  It 
is  not  probable  that  the  New  Jersey  mines  ever  furnished  any  considerable 
quantities  of  copper  to  the  Indians,  for  it  was  not  situated  so  that  they 
would  have  been  likely  to  discover  it,  and  I  think  there  can  be  no  doubt 
that  most  of  the  copper  circulated  among  the  Indian  tribes  m  ancient 
times  must  have  come  from  the  shores  of  Lake  Superioi. 

It  has  been  suggested  that  a  more  civilized  people  than  those  who  are 
supposed  to  have  built  the  mounds  in  Ohio,  Kentucky,  and  some  of  the 
other  western  States,^  might  have  been  the  original  copper  miners  of 
Lake  Superior.  It  is  certain  that  they  had  pieces  of  the  metal-  in  their 
possession,  for  it  is  found  buried  in  the  mornids^  but  it  is  more  probable 
that  they  obtained  it  by  trading  wilh  the  Indian  tribes  living  on  the  borders 
of  the  great  lake.  We  know  that  a  trade  in  stone  arrowheads  extended 
over  many  hundreds  of  miles  ^  for  the  stones  can  be  identified  by  compari- 
son with  the  rocks  where  they  were  obtained,,  and  I  know  that  the  rocks 
on  Moose  Head  lake,^  in  Maine,  furnished  many  of  the- stone  used  by  the 
Indians  in  Massachusetts;  and  that  the  red  jasper  of  Lynn  and  Maiden 
has  furnished  them  for  the  Indians  of  New  Vork,^  and  perhaps  of  the 
more  western  States.  If  arrow-heads  were  circulated  in  trade,  most  assur 
redly  native  copper  must  have  been  still  more  likely  to  have  been  valued 
by  the  Indians,  and  have  been  an  article  of  traffic  among  the  tribes.  T<^ 
the  Indians  it  must  have  been  very  serviceable  for  many  purposes,  an- 
swering for  mest  of  the  weapons  and  tools  required.  That  the  mining: 
was  performed  by  the  Indians  having  about  the  same  degree  ^f  civiliza- 
tion as  that  of  other  northern  tribes,  cannot  be  doubted  by  those  who  see 
the  mde  tools  dug  up  in  the  ancient  excavations  on  Keweenaw  point. 
The  stone  hammers  made  of  oval  polished  shore  pebbles,  grooved  in  the 
centre  for  a  withe  which  served  for  a  handle,  are  exactly  such  as  the 
Indians  of  Maine,.  New  Hampshire,  Massachusetts,,  and  Rhode  Island 
employed  anterior  to  the  se  tiement  of  this  country  by  Europeans.  The 
Indians  here  used  such  hammers  to  break  up  the  stones  of  which  they 
made  their  arrow-heads,  and  on  Lake  Superior  the  native  tribes  employed 
them  for  similar  purposes,  and  for  breaking  out  pieces  of  native  copper 
from  decayed  veins.  The  Indian  miner  assisted  the  operation  by  kindling 
a  fire  on  the  rocks  he  wished  to  break,  and  hence  the  origin  of  charcoal 
and  chaned  fire-brands  whi^h  have  been  found  in  the  ancient  mines  on 
the  Ontonagon  river. 

None  of  the  ancient  excavations  thus  far  discovered  extend  to  more  than 
six  feet  in  depth,  and  are  such  as  Indians  would  be  most  likely  to  have 
made.  Furthermore,  we  found  half  finished  scalping  knives  and  spear- 
heads in  the  soil  near  the  Eagle  river  copper- mine;  and  those  iustrumeuts. 
beas  ample  evidence  of  their  Indian  origin^ 
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We  may  thevefiNre  consider  this  questioa  as  setded,  that  the  ancient 
Chippewas  wrought  many  of  the  copper- veins,  as  well  as  the  loose  masses 
of  native  copper  which  they  found  on  the  shore  of  the  lake  and  in  the 
beds  of  the  streams.  In  the  course  of  this  report ,  I  shall  mention  partic- 
ular localities  where  the  &cts  on  which  this  opinion  rests  were  observed. 

JSarly  wpl9rati0ns  m  Lake  Stgnrior. 

It  is  not  surprising  that  the  Indian  priests  should  have  exerted  them« 
selves  to  gain  the  control  of  the  native  copper- mines,  and  that  they  should 
have  endeavored  not  only  to  monopolize  the  exorcising  of  the  Evil  Man- 
itou,  who  was  supposed  to  be  intrusted  with  the  guardianship  of  this  val- 
uable metal,  but  that  they  should  impress  on  the  superstitious  minds  of 
the  Indians  the  necessity  of  keeping  the  valuable  localities  a  profound 
secret  firom  all  strangers,  warning  them  that  they  would  die  if  they  re- 
vealed them.  This  superstition  the  ancient  Jesuit  fiithers  found  to  be 
universal  among  the  Chippewas  two  hundred  years  ago;  and  even  to  this 
day  it  has  been  found  difficult  for  the  explorers  of  mines  to  obtain  from 
Che  Indians  information  concerning  localities  of  copper.  They  are  also 
very  unwilling  to  part  with  any  pieces  of  the  metal  they  may  have  in 
their  possession. 

There  is  also  an  ancient  superstition  concerning  Keweenaw  point, 
^vhich  prevented  the  Indians  from  settling  there.  It  was  the  general  be- 
lief that  the  Evil  Manitou  resided  there;  and  the  point  does  not  appear  to 
have  been  inhabited  by  the  Indians,  but  was  only  visited  by  them  at  cer- 
tain times  for  the  purpose  of  obtaining  copper.  Then,  by  ceremonious 
rites  and  offerings  to  the  Evil  Spirit,  permission  was  obtained  from  him  by 
the  priests  to  dig  for  copper.  The  Indian  priests  thus  kept  the  control  of 
the  mineral  region  in  their  hands,  and  gained  thereby  power,  influence, 
and  consideration,  which  doubtless  were  as  much  valued  by  the  red  men 
as  they  now  are  by  tlieir  white  successors. 

It  is  not  improbable  that  the  scarcity  of  game  in  the  wilderness  on 
Keweenaw  point  may  have  added  to  the  Indians'  aversion  to  settlement 
upon  that  peninsula;  but  fish  are  abundant  enough  near  its  shores,  so  that 
they  could  have  lived  there,  had  they  chosen  to  do  so. 

Those  portions  of  the  point  north  of  Portage  lake  were  but  little 
visited  by  the  Indians,  or  even  by  the  early  French  vot/ageurs;  for  in 
canoe  navigation  they  naturally  chose  the  safer  route  to  La  Pointe  by 
coasting  round  Keweenaw  bay  to  Portage  lake,  and  following  that  lake  to 
the  short  carrying-place,  over  which  they  bore  their  canoes  again  to  the 
great  lake,  and  on  returning  they  took  the  same  passage.  Thus  the  Jesuit 
missionaries  did  not  visit  the  localities  where  the  veins  of  copper  were  most 
prominent,  and  hence  they  were  not  discovered  by  them.  The  Indians, 
as  the  missionaries  themselves  declare,  were  very  averse  to  giving  inform- 
ation concerning  the  localities  of  copper,  and  they  therefore  did  not  com- 
municate to  them  all  they  knew. 

Soon  after  the  establishment  of  the  French  colonists  in  Canada,  the 
Jesuit  Withers  came  and  joined  their  efforts  in  spreading  the  Christian  reli- 

g'on  over  the  northern  portion  of  this  country.  This  "opened  the  way 
r  the  advent  of  that  succession  of  earnest  and  inde&tigable  Jesuit  mis- 
sionaries to  whose  annual  narratives  of  their  progress  and  labors  we  are 
indebted  for  a  great  portion  of  what  we  know  of  the  early  discoveries  and 
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state  of  the  vast  regions  around  the  great  American  lakes.  They  spread 
themselves,  in  spite  of  the  elements,  and  of  man,  (more  implacahle,  cruel, 
and  merciless  than  the  storms  of  winter,)  from  the  shores  of  Nova  Scotia 
and  Maine  to  the  great  streams  and  lakes  of  the  far  west,  and  from  the 
shores  of  the  Gulf  of  Mexico,  through  the  valley  of  the  Mississippi,  Vb 
frozen  regions  far  up  toward  the  great  bay  of  Hudson." 

Omitting  all  details  which  do  not  concern  the  discovery  of  minerals,  or 
prove  the  uses  made  of  them  by  the  Indian  tribes,  I  shall  refer  the  reader 
for  an  account  of  other  matters  to  the  original  French  worti:s. 

The  first  account  of  the  occurrence  of  native  copper  on  the  lakes  is  in 
A ;  the  work  of  "Lagarde,"  pubUshed  in  Paris  in  1636,  in  which  we  find 
some  interesting  remarks  concerning  the  richness  of  the  country.  He 
says:  "There  are  mines  of  copper  which  might  be  made  profitable,  if 
there  were  inhabitants  and  workmen  who  would  labor  fiuthfully.  That 
would  be  done,  if  colonies  were  established.  About  eighty  or  one  hun- 
dred leagues  from  the  Hurons  there  is  a  mine  of  copper,  from  which 
Truchement  Brusle  showed  me  an  ingot,  on  his  return  from  a  voyage 
which  he  made  to  the  neighboring  nation."  "It  is  pretended  also  that, 
near  Saguenay ,  gold,  rubies,  and  other  procious  stones  aro  found."  " He 
is  assured  that,  m  the  country  of  the  Souriquois,  thero  aro  not  only  mines 
of  copper,  but  also  of  steel;  also,  certain  blue  transparent  stones,  which 
are  as  valuable  as  turquoises."  It  would  appear  from  the  above  passage 
that  the  author  of  this  history  was  not  very  familiar  with  mineralogy.  He 
remarks,  that  among  the  rocks  they  found  stones  covered  with  diamonds, 
which  were  attached  to  the  rock — some  of  them  appearing  as  if  from  the 
hands  of  the  lapidary,  so  beautiful  were  they.  He  says,  however,  "he 
is  not  sure  they  were jfwc,  but  they  were  very  handsome,  and  would  write 
upon  glass."  He  says:  "  It  seems  that  one  might  find  mines  of  iron  and 
many  other  minerals,  if  one  would  take  the  trouble  of  searching,  and  go 
to  some  expense.  There  is  an  abimdance  of  limestone,  and  of  wood  and 
other  materials  required  for  building."  This  account  was  probably  ob- 
tained from  the  Indians,  for  the  missionaries  did  not  penetrate  so  far  as 
Lake  Superior  until  some  time  afteiwards.  In  the  "Relafion  de  ce  qui 
s'est  passe  dans  le  pays  des  Hurons,"  there  is  much  information  concern- 
ing the  "Lac  Superiour."  The  origin  of  the  name  "  Grreen  Bay^^^  oh 
Lsdce  Michigan,  is  also  shown  to  be  derived  from  a  corruption  of  the 
French  name  ^^ Grande  Baye^^ — an  arm  of  the  "Lac  des  Illinois." 

The  "Relacions"  for  1659-*60  give  an  account  of  one  of  the  Jesuit 
fiithers  "residing  near  the  lake  which  we  call  Superieur."  "It  is  en- 
riched on  all  its  borders  by  mines  of  lead  almost  pure,  and  of  copper  all 
refined  in  pieces  as  large  as  the  fist,  and  great  rocks  which  have  whole 
veins  of  turquoises."  Is  it  not  probable  that  this  author  mistook  the 
green  hydrous  silicate  of  copper  or  chrysocolla  of  Copper  Harbor  for  tur- 
quoise? The  Indians  may  have  brought  pieces  of  the  "green  rock"  to 
the  missionary,  and  its  color  would  lead  those  not  familiar  with  minerals 
into  this  error.  This  writer  says,  also,  that  little  scales  of  gold  are  borne 
down  the  rivulets,  which  he  regards  as  coming  from  the  debris  of  some 
mine  of  that  metal.  He  says  they  found  a  vein  of  gold  sand  as  big 
as  his  arm,  in  laying  the  foundations  of  the  chapel  St.  Joseph,  on  the 
borders  of  Lake  Huron;  but  the  gold  was  in  minute  proportion.  He  de- 
scribes a  vein  of  copper  pyrites  as  opened  by  his  workmen,  who  mistook 
it  for  "an  ore  of  brass,  not  knowing  that  brass  was  a  composition;"  and 
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Temarksy  "  that  they  laid  up  the  foundations  of  the  chapel^  without  know- 
ing that  they  had  found  a  treasury." 

in  a:  small  duodecimo  volume  of  168  pa^s,  published  in  Paris  in  1640, 
by  Pierre  Boucher,  entitled  "Histoire  veritable  et  Naturelle  des  Moeuis 
et  productions  du  pays  de  ki  Nonvelle  France^  vulgaitement  dite  le  Can- 
ada," are  found  the  following  passages: 

^^Tliere  are  mines  of  copper,  tin,  antimony,  and  lead.  Many  believe 
there  are  also  deposites  of  sulphur  (des  souffiiers.)  A  manufacturer  of  salt- 
petre told  him  that  it  would  be  found  as  abundant  and  as  good  as  in  any 
other  part  of  the  world,  and  in  quantity." 

^<ln  Lake  Superior  there  is  a  great  island  which  is  fifty  leagues  in  cir- 
cuit, in  which  there  is  a  very  beautiful  mine  of  copper;  it  is  found  also  in 
various  places  in  large  pieces  all  refined." 

There  are  other  places  in  those  quarters  where  there  are  similar  mines: 
so  I  learned  firom  iour  or  five  Frenchmen  who  lately  returned,  and  who 
went  with  a  Jesuit  father  on  a  mission,  and  died.  They  were  gone  three 
vears  without  finding  an  opportunity  to  return;  they  told  me  that  they 
nad  seen  an  ingot  of  copper  all  refined,  which  was  on  the  coast,  and 
which  weighed  more  than  800  lbs.  according  to  their  estimation.  They 
said  that  the  savages,  on  passing  it,  made  a  fire  on  it,  after  which  they 
cut  ofi*  pieces  with  their  axes.    One  of  them,  wishing  to  do  so,  broke  his 


"They  told  me,  also,  that  they  found  beautiful  blue  stones,  which  are 
believed  to  be  turquoises*  They  found,  also,  gr^n  stones,  like  emeralds, 
(green  fluor  spar?)  There  are  diamonds,  also;  but  I  do  not  know  that 
they  are  fine." 

In  the  Relation  for  1666''67,  chap,  ii.,  page  32  et  seq.,  entitled  ^^Rela- 
(ion  de  la  Mission  du  St.  Esprit,  aux  Outaouacs  dans  le  lac  Tracy  dite 
aupravant  le  Lac  Superienr;  Journal  du  voyage  du  Pere  Claude  AUoues 
dans  le  Pais  des  Outaouacs,"  we  find  these  passages: 

^^ The  savages  respect  this  lake  as  a  divinity,  and  make  sacrifices  to  it, 
on  account,  perhaps,  of  its  magnitude,  for  it  is  two  hundred  leagues  long 
and  eighty  wide;  or  on  account  of  its  goodness  in  furnishing  them  with 
fishes,  which  nourish  all  these  people  where  there  is  but  litde  game. 
There  are  often  found  beneath  the  water,  pieces  of  copper  all  formed,  and 
of  the  weight  of  ten  and  twenty  pounds.  I  have  seen  them  many  times 
in  the  hands  of  the  savages;  and  as  th(«y  are  superstitious,  they  keep  them 
as  so  many  divinities,  or  as  presents  from  the  gods  beneath  the  water,  who 
have  ^iven  them  as  pledges  of  good  fortune.  On  that  account  they  keep 
the  pieces  of  copper  enveloped  among  their  most  precious  furniture. 
There  are  some  who  have  preserved  them  for  more  than  fifty  years,  and 
others  who  have  had  them  in  their  families  from  time  immemorial^  and 
cherish  them  as  household  gods." 

^^Soroe  time  since  a  large  mass  of  copper,  like  a  rock,  was  seen  with  the 
point  projecting  out  of  the  water.  This  afforded  passers-by  an  opportu- 
nity of  cuttiug  off  pieces.  Nevertheless,  when  I  went  by  there  it  was  not 
to  be  seen.  I  believe  the  storms,  which  are  here  very  violent  and  like 
those  on  the  sea,  had  covered  the  copper  rock  with  sand.  Our  savages 
wished  to  persuade  us  that  it  was  a  divinity,  and  had  disappeared,  for  some 
reason  which  they  did  not  mention." 
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^^De  la  Mission  du  Sainie  Esprit  a  la  Pointe  de  ChagamMfnigfmi 
dans  le  Lac  Tracy  ou  Superievr — chap,  jd.,  des  Proprietez  et  JRaritez," 

From  the  above  work  I  have  translated  the  foilowiog  interesting  descrip- 
tion of  the  form  of  Lake  Superior,  and  of  the  copper  found  there: 

^^The  lake  has  nearly  the  form  of  a  bended  bow,  of  more  than  eighty 
leagues  in  length.  The  southern  side  represents  the  strings  and  a  lont 
tongue  of  land  which  springs  from  the  centre  of  the  southern  shore,  and 
projects  upwards  of  twenty-five  leagues  into  the  lake  near  to  its  middle,  is 
the  arrow."  (Keweenaw  point.) 

'*The  northern  coast  is  bordered  with  frightful  cra^,  which  are  the  ter- 
mination of  that  prodigious  chain  of  mountains  which  take  their  rise  at 
Cape  Tourment,  above  Quebec,  and  extend  to  this  place,  traversing  more 
than  six  hundred  leagues  in  extent,  and  losing  themselves  at  the  farther 
extremity  of  the  lake.  There  are  very  few  islands  in  the  lake,  and  they 
occur  mostly  on  the  northern  side  near  the  shore.  This  great  expanse  of 
the  waters  gives  room  for  the  winds,  which  agitate  the  lake  with  as  much 
violence  as  they  do  the  ocean." 

On  page  26  is  a  chapter  headed  ^ 'Mines  of  Copper  which  are  found  on 
Lake  Superior." 

'<Up  to  the  present  time  it  was  believed  that  these  mines  were  found  on 
only  one  or  two  of  the  islands;  but  since  we  have  made  a  more  careful 
inquiry,  we  have  learned  from  the  savages  some  secrets  which  they  were 
unwilling  to  reveal.  It  was  necessary  to  use  much  address  in  order  to 
draw  out  of  them  this  knowledge,  and  to  discriminate  between  the  truth 
and  falsehood.  We  will  not  warrant,  however,  all  we  learned  fromi  their 
simple  statements,  since  we  shall  be  able  to  speak  with  more  certainty 
when  we  have  visited  the  places  themselves,  which  we  count  on  during 
this  summer,  when  we  shall  go  to  find  the  'wandering  sheep'  in  all 
quarters  of  this  great  lake.  The  first  place  where  copper  occurs  in 
abundance  after  going  above  the  Sault  is  on  an  island  about  forty  or  fifty 
leagues  therefrom^  near  the  north  shore^  opposite  a  place  called  Missipi- 
conatong. 

''The  savages  say  it  is  a  floating  island,  which  is  sometimes  &r  off  and 
sometimes  near,  according  as  die  winds  move  it,  driving  it  sometimes  one 
way  and  sometimes  another.  They  add  that,  a  long  time  ago,  four  In- 
dians accidentally  went  there,  being  lost  in  a  fog,  with  which  this  island 
is  almost  always  surrounded.  It  was  long  before  they  had  any  trade  with 
the  French,  and  they  had  no  kettles  or  hatchets.  Wishing  to  cook  some 
food,  they  made  use  of  their  usual  method,  taking  stones  which  they 
picked  up  on  the  shore,  heating  them  in  the  fire,  and  throwing  them  into 
a  bark  trough  ftill  of  water  in  order  to  make  it  boil,  and  by  this  operation 
cook  their  meat.  As  they  took  up  the  stones  they  found  they  were  nearly 
all  of  them  pure  copper.  After  having  partaken  of  their  meal  they  thought 
of  embarking,  fearing  to  remain  lest  the  lynxes  (loups  cerviers)  and  the 
rabbits,  (lievres)  which  are  in  the  place  as  large  as  dogs,  (!)  would  come 
and  eat  up  their  provisions,  and  even  their  canoe.  Before  leavinc  they 
collected  a  quantity  of  these  stones,  both  large  and  small  ones,  and  even 
some  sheets  of  copper,  but  they  had  not  gone  far  from  the  shore  before 
a  loud  voice  was  heard,  saying  in  anger,  'Who  are  these  robbers  who 
have  stolen  the  cradles  and  playthings  of  my  children?*  The  sheets  of 
copper  were  the  cradles^  for  the  Indians  make  them  of  one  or  two  pieces 
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of  wood,  (a  flat  piece  of  bark  with  a  hoop  over  one  end^)  the  child  being 
swathed  and  bound  upon  the  fiat  piece.  The  little  pieces  of  copper  which 
they  took  were  the  playthings,  such  pebbles  being  used  by  Indian  children 
fcr  a  like  purpose.  This  voice  greatly  alarmed  them,  not  knowing  what 
it  could  he*  One  said  to  the  others,  it  is  thunder,  because  there  are  frequent 
storms  there;  others  said,  it  is  a  certain  genii  whom  they  call  Missibizi,  who 
is  reputed  among  these  people  to  be  the  god  of  the  waters,  as  Neptune  was 
among  the  Pagans;  others  said  that  it  came  from  Memogovissiousis — that 
is  to  say,  sea-men,  similar  to  the  fabulous  Tritons,  or  to  the  Syrens,  which 
live  always  in  the  water,  with  their  long  hair  reaching  to  their  waists. 
One  of  our  savages  said  he  had  seen  one  in  the  water:  nevertheless,  he 
must  have  merely  imagined  that  he  did.  However,  this  voice  so  terrified 
them  that  one  of  these  four  voyc^eurs  died  before  they  reached  land. 
Shortly  after,  a  second  one  of  them  expired;  then  a  third;  so  that  only  one 
of  them  remained,  who,  returning  home,  told  all  that  had  taken  place, 
and  died  shortly  afterwards.  The  timid  and  superstitious  savages  have 
never  since  dared  to  go  there  for  fear  of  losing  their  lives,  believing  that 
there  are  certain  genii  who  kill  those  who  land  there;  and  within  the 
memory  of  man  no  one  has  been  known  who  has  set  foot  on  that  shore,  or 
even  coasted  along  its  shores,  although  the  island  is  within  sight,  and 
even  the  trees  are  visible  upon  another  island  called  Achemikoiian. 

^<  There  is  both  truth  and  error  in  this  story,  and  this  is  most  probably 
the  explanation:  These  four  savages  were  poisoned  by  the  water  whicn 
they  boiled  with  red  hot  copper,  which,  by  the  intensity  of  the  heat,  gave 
off  their  poison,  &c.  It  is  not  a  poison  which  acts  immediately,  and  on 
one  as  soon  as  it  will  on  another,  as  happened  in  this  case.  It  may  be 
that  when  they  were  taken  ill,  they  more  readily  imagined  they  heard 
a  voice:  perhaps  they  heard  an  echo,  such  as  are  very  common  among 
the  rocks  which  border  this  island;  or  perhaps  they  maae  this  fable  since, 
not  knowing  to  what  to  attribute  the  death  of  these  Indians.  When 
they  said  it  was  a  floating  island,  it  is  probable  they  may  have  been  mis- 
led by  the  vapors  which  surround  it;  they  being  rarified  or  condensed 
by  the  variable  action  of  the  sun's  rays,  made  the  island  appear  sometimes 
near  and  sometimes  far  ofi*.  It  is  certain,  however,  that  it  is  a  common 
belief  among  the  Indians  that  there  is  a  great  abundance  of  copper  on 
this  island;  but  they  dare  not  go  there.  We  hope  to  begin  oiur  discov- 
eries upon  it  this  summer. 

'^  Advancing  to  a  place  called  the  Grand  Anse,  (Great  bay,)  we  meet 
with  an  island  three  leagues  from  land,  which  is  celebrated  for  the  metal 
which  is  found  there  and  for  the  thunder  which  takes  place,  because 
they  say  it  always  thunders  there,  (Thunder  cape.)  But  further  towards 
the  west,  on  the  same  north  shore,  is  the  island  most  fiimous  fox  copper, 
called  Minong,  (the  good  place,)  Isle  Royale.  This  island  is  twenty-five 
leagues  in  length;  it  is  seven  leagues  from  the  main  land  and  sixty  from 
the  head  of  the  lake.  Nearly  all  around  the  island,  on  the  wkter's  edge, 
pieces  of  copper  are  found  mixed  with  pebbles,  but  especially  on  the  side 
which  is  opposite  the  south,  and  princifKEdly  in  a  certain  bay  which  is  near 
the  northeast  exposure  to  the  great  lake.  There  are  shores  Uous  escarpez  de 
terre  glaize,'  and  there  are  seen  several  layers  or  beds  of  copper,  one  over 
the  other,  separated  or  divided  by  other  beds  of  earth  or  rocks.  In  the 
water  is  seen  copper  sand,  and  one  can  take  up  in  spoons  grains  of  the 
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inetal  big  as  an  acorn,  and  others  fine  as  sand.''  (This  description  proba^ 
bly  refers  to  Rock  harbor.)  <^  This  island  is  almost  surrounded  with  islets 
which  are  said  to  be  composed  of  copper,  and  they  are  met  with  even  to 
the  main  land  on  the  north.  One  of  them  is  two  gunshots  irom  Minosg. 
It  is  nesur  the  middle  of  the  island,  and  the  end  which  looks  towards  the 
northeast;  and  farther  out  on  this  side,  there  is  another  island  called  Man- 
itouminis,  on  account  of  the  copper  which  abounds  on  it;  and  it  is  saii 
that  those  who  were  there  on  one  occasion,  on  throwing  stones,  made  it 
resound  like  an  explosion. 

'^  Advancing  to  the  head  of  the  lake  and  returning  one  day's  journey 
by  the  south  coast,  there  is  seen  on  the  edge  of  the  water  a  rock  of  copped 
which  weighs  700  or  800  pounds,  and  is  so  hard  that  steel  can  hardly 
cut  it;  but  when  it  is  heated,  it  cuts  as  easily  as  lead.  Near  Point  Cha- 
gaouamigong,  where  a  mission  was  established,  rocks  of  copper  and 
plates  of  the  same  metal  were  found  on  the  shores  of  the  islands. 

*'Last  spring  we  bought  of  the  savages  a  sheet  of  pure  copper,  two  feet 
square,  which  weighed  more  than  100  pounds.  We  do  not  beheve,  however, 
that  the  mines  are  found  en  these  islands,  but  that  the  copper  was  proba- 
bly brought  from  Minong,  (Isle  Royale,)  or  from  other  islands,  hy  JlocUing 
ictj  or  over  the  bottom  of  the  lake  by  the  impetuous  winds,  which  are 
very  violent,  particularly  when  they  come  from  the  northeast. 

"  Returning  still  towards  the  mouth  of  the  lake,  following  the  coast  on 
the  south,  at  twenty  leagues  from  the  place  last  mentioned,  we  enter  the 
river  called  Nantounagan,  (Ontonagon,)  on  which  is  seen  an  eminence 
where  stones  and  copper  fall  into  the  water,  or  upon  the  earth:  they  are 
readily  found.  Three  years  sinr^e,  we  received  a  piece  which  was 
brought  from  this  place  which  weighed  a  hundred  pounds,  and  we  sent 
it  to  Quebec,  to  M.  Talon.  It  is  not  certain  exactly  where  this  was  taken 
fiom:  some  think  it  was  taken  from  the  forks  of  the  river;  others  that  it 
was  from  near  the  lake  and  dug  up  from  the  soil. 

"  Proceeding  still  further,  we  come  to  the  long  point  of  land  which  we 
have  compared  to  the  arrow  of  the  bow,  (Keweenaw  point;)  at  the  ex- 
tremity of  this  there  is  a  small  island  which  is  said  to  be  only  six  feet 
square,  and  all  copper ! 

*^  We  are  assured  that  copper  is  found  in  various  places  along  the 
southern  shore  of  the  lake.  AH  the  information  we  obtained  from  others 
it  is  not  necessary  for  us  to  detail;  but  it  seems  necessary  that  more  exact 
researches  should  be  made,  and  this  is  what  we  shall  endeavor  to  effect. 
It  God  prospers  us  in  our  enterprise,  we  shall  speak  next  year  with  more 
certainty  and  knowledge." 

The  Relation  of  1 670-'71  contains  the  remarks  of  Pere  Ablon.  In  the 
second  part,  he  gives  an  account  of  the  copper  mines,  page  91:  <*  We 
would  remark,  by  the  way,  that  copper  is  found  in  all  parts  of  this  lake, 
although  we  have  not,  as  yet,  sufficiently  exact  knowledge,  for  want  of 
thorough  explorations;  nevertheless,  the  plates  and  masses  of  this  metal 
which  we  have  seen,  weigh  each  a  hundred  or  two  hundred  pounds,  and 
much  more.  The  great  rock  of  copper  of  700  or  800  pounds,  and  which 
all  the  travellers  saw  near  the  head  of  the  lake,  besides  a  quantity  of 
pieces  which  are  found  near  the  shores  in  various  places,  seem  not  to  per- 
mit us  to  doubt  that  there  are  somewhere  the  parent  mines,  which  have 
not  been  discovered." 
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*^  Voyages  du  Boron  de  la  HotUan  dans  VAmeritpte  SeptefUrionale, 

In  this  work,  volume  2,  "Description  abrige  du  Canada,''  he  says: 

Lake  Superior  is  five  hundred  leagues  in  circumference,  including  all  (he 
ays  and  inlets.  This  little  fresh-water  ocean  is  tranquil  enough  from 
le  1st  of  May  to  the  end  of  September.  The  southern  coast  is  the 
aifest:for  canoe  navigation  on  account  of  the  numerous  bays  and  rivers, 
rhere  one  can  stop  during  storms,  &c.  There  are  on  this  lake  mines  of 
opper,  the  metal  beinj^  so  pure  that  there  is  not  a  seventh  of  loss.  There 
re  also  seme  islands  mil  of  caribous,"  &c. 

Peter  Francis  Xavier  de  Charlevoix,  a  Jesuit,  was  born  at  St.  Quentin, 
\  France,  in  1682.  He  made  a  tour  of  the  American  lakes  in  1721,  but 
3  does  not  appear  to  have  visited  Lake  Superior.  He  says:  "  On  the 
>ast  of  this  lake  (Superior)  large  pieces  of  copper  are  found,  which  are 
)jects  of  superstitious  worship  among  the  savages.  They  r^^ard  them 
ith  veneration,  as  presents  from  the  gods  which  inhabit  the  waters, 
hey  collect  little  pieces  and  preserve  them  with  care,  but  make  no  use 
*  them.  They  say  that  formerly  a  great  rock  of  copper  a{^)eaied  above 
e  sur&ce  of  the  water,  and  as  it  is  not  now  seen,  they  pretend  that  the 
mIs  have  removed  it  elsewhere;  but  it  is  more  probable  that  in  time  the 
aves  have  covered  it  with  sand  and  mud.  It  is  certain  that  great  quan- 
ties  of  this  metal  have  been  discovered  in  many  places  without  digging 
uch. 

<*  In  my  first  voyage  in  this  country,  one  of  our  brethren,  who  was  a 
>ldsmith,  while  he  was  at  the  mission  of  Sault  Ste.  Marie,  made  some 
indleaticke,  crosses,  and  censors  of  it;  for  this  copper  is  ofien  quite 
ire." 

On  page  317  he  says  ^<  that  the  Indians  believe  they  would  die  if  they 
lould  communicate  the  localities  of  the  mines  to  strangers/'  They 
ave  a  similar  superstition  concerning  the  use  of  their  simple  medicines. 

Peter  Kalm>  professor  of  economy  in  the  University  of  Aobo,  in  Swe- 
ish  Finland,  travelled  through  the  provinces,  and  published  an  account 
r  his  travels  in  1772.  (London:  2  vols.  8vo.)  In  volume  2,  page  399, 
nder  date  Montreal,  September,  1849,  is  the  following  men^orandum: 

"  To-day  I  got  a  piece  of  native  copper  from  the  upper  lake.  They 
>und  it  almost  pure,  so  that  it  does  not  want  melting  over  again,  but  is 
nmediately  fit  for  working. 

'^  One  ol  the  Jesuits  at  Montreal,  who  had  been  at  the  place  where  this 
letal  is  got,  told  me  that  it  is  generally  found  near  the  mouths  of  rivers, 
Qd  there  are  pieces  of  native  copper  too  heavy  for  a  single  man  to  lift  up* 
%e  Indians  say  they  formerly  found  there  a  piece  about  seven  feet  long 
nd  five  feet  thicky  all  pure  copper.  As  it  is  always  found  in  the  ground 
ear  the  mouths  of  rivers,  it  is  probable  that  the  ice  or  water  carried  it 
own  from  a  mountain.  Notwithstanding  the  careful  search  which  has 
een  made,  no  place  iias  been  found  whei-e  the  metal  lies  in  any  greal 
uantity  together." 

This  author  appears  to  have  anticipated  the  glacio-aqueous  theory  of 
lansportation  of  boulders. 

English  accounts  of  Lake  Superior  copper. 

The  earliest  English  traveller  who  visited  the  shores  of  I^ake  Superior, 
f  whom  we  have  any  account,  is  Alexander  Henry.    His  work  is  en- 
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I  Atitled  '*  Travels  and  Adventures  in  Canada  and  the  Indian  Territories, 
y  between  the  years  1760  and  1776,  in  two  parts^  by  Alexander  Henijr, 
A  esa.  New  York,  1809.  Octavo." 
\  Henry  was  a  trader,  who,  soon  after  the  conquest  of  Canada  by  the 
English,  set  out  on  a  trading  voya^  to  Fort  Mackinaw.  He  arrived 
^here  while  the  fort  was  in  possession  of  the  English  troops,  and  was 
present  when  that  dreadful  massacre  of  the  whole  garrison  was  effected 
oy  the  Indians,  who  took  the  fort  by  a  most  ingenious  stratagem.  Henry 
was  saved  by  being  suddenly  and  most  unexpectedly  adopted  as  a  brother 
by  one  of  the  conquering  Indians,  and  who  most  carefully  guarded  him 
from  harm  during  the  subsequent  carousals  of  the  Indians,  concealing 
him  in  a  cave  on  the  opposite  island — Michilimackinac— the  place  now 
called  Mackinaw.  Referring  to  his  most  interesting  and  evidently  truth- 
ful narrative  for  an  account  of  his  voyages  and  perils,  and  for  his  general 
description  of  the  country,  I  shall  limit  myself  in  this  review  to  a  few 
extracts  showing  the  amount  of  knowledge  he  possessed  of  the  existence 
of  copper  and  other  metals,  or  ores,  on  the  shores  of  Lake  Superior. 
Part  II,  page  194  et  seq,j  he  says: 

"  On  the  19th  of  August,  1765,  we  reached  the  mouth  of  the  Ontona- 
gon river,  one  of  the  largest  on  the  south  side  of  the  lake  At  the  mouth 
was  an  Indian  village;  and  three  leagues  above,  a  fell,  at  the  foot  of 
which  sturgeon  at  this  season  were  obtained  so  abundant  that  a  month's 
subsistence  for  a  regiment  could  have  been  taken  in  a  few  hours.  But  I 
found  this  river  chiefly  remarkable  for  the  abundance  of  virgin  copper 
which  is  on  its  banks  and  its  neighborhood,  and  of  which  the  reputation 
is  at  present  more  generally  spread  than  it  was  at  the  time  of  my  fiist 
visit. 

<*The  attempts  which  were  shortly  "kfler  made  to  work  the  mines  of 
Lake  Superior  to  advantage  will  very  soon  claim  a  place  among  the  £icts 
which  I  am  about  to  describe. 

"  The  copper  presented  itself  to  the  eye  in  masses  of  various  weight. 
The  Indians  showed  me  one  of  twenty  pounds.  They  were  used  to 
manufacture  this  metal  into  spoons  and  bracelets  for  themselves.  In  the 
perfect  state  in  which  they  found  it,  it  required  nothing  but  to  beat  it  into 
shape.  The  Piwatie  or  Iron  river  enters  the  lake  to  the  westward  of  the 
Ontonagon,  and  hence,  as  is  pretended,  silver  was  found  while  the 
country  was  in  possession  of  the  French." 

Page  204:  ^^On  mv  way  back  to  Michilimackinac  I  encamped  a  second 
time  at  the  mouth  of*^  the  Ontonagon  river,  and  now  took  the  opportunity 
of  going  ten  miles  up  the  river  with  Indian  guides.  The  object  for  which 
I  most  expressly  went,  and  to  which  I  had  the  satisfaction  of  being  led, 
was  a  mass  of  copper  of  the  weight,  according  to  my  estimate,  of  no  less 
than  ^ve  tofis.*^  (This  is  the  copper  rock  now  on  the  ground  near  the 
State  Department,  in  Washington.)  <*Such  was  its  pure  and  malleable 
state,  that  with  an  axe  I  was  able  to  cut  oflT  a  portion  weighing  a  hundred 
pounds.  On  viewing  the  surrounding  surface,  I  conjectured  that  the 
mass  at  some  period  or  other  had  rolled  from  the  side  of  a  lofiy  hill  which 
rises  at  its  back." 

Chap.  IV,  pag:e  211:  "The  same  year  (1767)  I  chose  my  wintering 
ground  at  Michipicoten,  on  the  north  shore  of  Lake  Superior. 

<<  At  Point  Mamance  the  beach  appeared  to  abound  in  mineral  sub- 
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tances;  and  I  met  with  a  vein  of  lead  ore  where  the  metal  abounded  in 
tubic  crystals. 

*^  Still  coasting  along  the  lake,  (on  the  north  shore,)  I  foundt  several 
ireins  of  copper  ore  of  that  kind  which  the  miners  call  ^  gray  ore.' 

"  Near  Michipicoten  bay  he  says  he  found  on  the  beach  '  several  pieces 
3f  virgin  copper,  of  which  many  were  remarkable  for  their  form,  some  re- 
sembling leaves  of  vegetables  (dendritic  copper,)  and  others  animals.'  " 

In  1770  Messrs.  Baxter,  Bostwick,  and  Henry  formed  "a  company  of 
adventurers  for  working  the  mines  of  Lake  Superior."  They  built  a 
barge  at  Point  aux  Pins,  and  laid  the  keel  of  a  sloop  of  forty  tons.  Early 
in  May,  1771,  they  sailed  for  the  island  of  yellow  sand,  where  they  ex- 
pected to  find  gold,  and  make  their  fortunes;  but  they  found  nothing  of 
Talue.  The  miners  examined  the  coast  of  Nanibojou,  and  found  several 
reins  of  copper  and  lead,  after  which  they  returned  to  Point  aux  Pins, 
lad  erected  an  air  furnace.  "  The  assayer  reported  on  the  ores  which 
hey  had  collected,  stating  that  the  lead  ore  contained  silver  in  the  pro- 
K>rtion  of  forty  ounces  to  a  ton;  but  the  copper  ore  only  a  very  small  prO- 
K>rtion  indeed." 

From  Point  of  Pins  they  crossed  over  to  Point  aux  Iroquois,  where  Mr. 
^orberg,  a  Russian  gentleman,  acquainted  with  metals,  and  holding  a 
commission  in  the  60th  re^ment,  and  then  in  garrison  at  Michilimacki- 
lac,  accompanied  us  on  this  latter  expedition.  As  we  rambled,  examin- 
ng  the  shods  or  loose  stones  in  search  of  minerals,  Mr.  Norberg  chanced 
x>  meet  with  one  of  8  lbs.  weight,  of  a  blue  color,  and  semitransparent. 
This  he  carried  to  England,  where  it  prbduced  in  the  proportion  of  60  lbs. 
)f  silver  to  a  hundred  weight  of  the  ore.  It  was  deposited  in  the  British 
nuseum." 

It  is  difficult  to  say  what  ore  of  silver  this  could  have  been;  but  from 
the  character  of  the  gangue  at  Copper  Falls,  I  suppose  it  may  have  been 
[lative  silver  in  that  kind  of  veinstone.  I  have  not  found  chloride  of  sil- 
ver in  any  of  the  veins,  and  therefore  I  do  not  think  it  could  have  been 
that  ore,  though  at  one  time  I  thought  it  possible. — (See  American  Jour- 
nal of  Science,  vol.  XLIX,  No.  1.) 

Henry  revisited  the  Ontonagon  river,  where,  besides  detached  masses 
of  copper  formerly  mentioned,  he  saw  ^'much  of  the  same  metal  bedded 
in  the  stone, *^  They  built  a  house,  and  sent  to  the  Sault  for  provisions. 
Ele  pitched  upon  a  spot  for  the  commencement  of  mining  operations,  and 
remarks  that  there  was  "a  green  colored  water  which  tinged  iron  of  a 
copper  color."  This  the  miners  called  a  ^^fearfcr."  In  digging  they 
Qrequently  found  masses  of  copper,  some  of  which  were  three  pounds  in 
weight. 

On  the  20th  day  of  June,  1772,  the  miners,  after  passing  the  winter  at 
the  Ontonagon,  all  returned,  and  stated  that  they  had  ^netrated  forty 
feet  into  the  hill,  but  on  the  arrival  of  a  thsiw  the  clay,  which,  on  account 
of  its  stiffness,  they  had  neglected  to  secure  by  supporters,  had  fallen  in, 
and  that  to  recommence  the  search  would  be  attended  with  much  labor 
and  cost;  that  detached  masses  of  metal,  which  to  the  last  had  daily  pre- 
sented themselves,  would,  they  supposed,  ultimately  lead  to  some  body 
>f  it;  but  they  could  form  no  conjecture  as  to  the  distance,  except  that  it 
was  so  &r  off  as  not  to  be  pursued  without  sinking  an  air  shaft;  and  lastly, 
that  this  work  would  require  the  hands  of  more  men  than  could  be  found^ 
in  the  actual  situation  of  the  country. 
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"  Here  our  operations  in  this  quarter  ended.  The  metal  was  probablf 
within  our  reach;  but,  if  we  had  found  it,  the  expense  of  car/ying  it  to 
Montreal  must  have  exceeded  its  marketable  value.  It  was  never  tor  the 
exportation  of  copper  that  our  company  was  formed,  but  always  withi 
view  to  the  si'ver,  which  it  was  hoped  the  ores,  whether  of  copper  or  lead, 
might  in  sufficient  quantity  contain.  The  copper  ores  of  Lake  Superioi 
can  never  be  profitably  sought  for  but  for  local  consumption^  The  country 
must  be  cultivated  and  peopled  before  they  can  deserve  notice. 

"  In  the  following  month  of  August  we  launched  our  sloop,  and  carried 
the  miners  to  the  vein  of  copper  ore  on  the  north  side  of  the  lake.  Little 
was  done  during  the  winter;  but,  by  dint  of  labor,  performed  between  the 
commencement  of  the  spring  of  1773  and  the  ensuing  month  of  Septem- 
ber, they  penetrated  thirty  feet  into  the  solid  rock.  The  rock  was  blasted 
with  great  difficulty,  and  the  vein,  which  at  the  beginning  was  of  the 
breadth  of  four  feet,  had  in  the  process  contracted  into  four  inches.  Under 
these  circumstances  we  desistea,  and  carried  the  miners  back  to  the  Sault. 
What  copper  ore  we  had  collected  we  sent  to  England;  but  the  next  sea- 
son we  were  informed  that  the  partners  there  declined  entering  into  fur- 
ther expenses.  In  the  interim  we  had  carried  the  miners  along  the  north 
shore  as  &r  as  the  river  Pic,  malcing,  however,  no  discovery  of  importance. 
This  year,  therefore,  (1774,)  Mr.  Baxter  disposed  of  the  sloop  and  other 
ejffects  of  the  company,  and  paid  its  debts.  The  partners  in  England 
were,  his  royal  highness  the  Duke  of  Gloucester;  Mr.  Secretary  Towns- 
hend;  Sir  Samuel  Tuchet,  bart.;  Mr.  Baxter,  consul  of  the  Empress  of 
Russia;  and  Mr.  Cruickshank,  in  America;  Sir  William  Johnson,  bart.; 
Mr.  Bostwick,  Mr.  Baxter,  and  myself.  A  charter  had  been  petitioned 
for  and  obtained,  but  owing  to  our  ill  success  it  was  never  taken  from  the 
seal  office." 

The  celebrated  traveller,  Mackenzie,  in  describing  Lake  Superior,  merelf 
says,  in  relation  to  copper,  (vol.  1,  London,  1802,  page  51)  ^^on  the  same 
side  (south  side  of  the  lake,)  at  the  river  Tonnagan,  is  found  a  quantity  of 
virgin  copper.  The  Americans,  soon  after  they  got  possession  of  that 
country,  sent  an  engineer  thither;  and  I  should  not  be  surprised  to  hear 
of  their  employing  people  to  work  the  mine.  Indeed,  it  might  be  well 
worthy  the  attention  of  British  subjects  to  work  the  mines  on  the  north 
coast,  though  they  are  not  supposdl  to  be  so  rich  as  those  on  the  south." 

George  Heriot,  deputy  postmaster  general  of  British  North  America, 
published  a  large  4to  volume  of  ^^Travels  through  the  Canada^,"  tS&c., 
m  London,  in  1807.  On  page  201  he  says:  ^<  White  Fish  point  is  on  die 
south  shore;  opposite  to  which,  on  the  north  coast,  and  at  a  distance  of 
fifteen  miles  across,  there  is  a  mine  of  copper,  formerly  worked  by  tl  e 
French.  That  metal  is  here  found  in  native  purity,  uncontaminated  by 
mixture  with  any  extraneous  substances." 

In  more  modern  times  we  have  the  observations  of  Henry  R.  School- 
craft, who  accompanied  General  Cass  in  his  travels  on  the  lake,  and  who 
visited  the  great  block  of  native  copper  at  Ontonagon,  an  account  of  which 
was  published,  with  a  plate,  in  the  American  Journal  of  Science,  volume 
3.  During  the  last  war  with  England,  or  soon  after.  Dr.  Francis  le 
Baron,  of  Plymouth,  visited  Lake  Superior  and  brought  home  a  piece  of 
the  great  copper  rock  of  the  Ontonagon.  The  first  proper  scientific  explo- 
rations in  the  mineral  lands  of  Lake  Superior  were  made  by  my  late  friend, 
Dr.  Douglas  HoughtoU;  while  employed  as  the  State  geologist  of  Michigan, 
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Lnd  subseqiienl!/,  while  engaged  in  a  connected  IiDear  and  geolo^cal  sur- 
rey, under  the  direction  of  the  general  government.  His  publicadons  were 
mnual  reports,  in  which  he  described  the  geology  of  the  country  and  the 
ninerals  h6  had  discovered.  He  withheld  any  designation  of  localities  of 
he  metals  and  ores,  giving  only  one  locality,  viz:  th^t  of  the  green  sili- 
mte  of  copper,  of  Cbpper  Harbor.  There  cannot  be  a  doubt  that  he  was 
iware  of  the  localities  of  n^ost  of  the  exposed  copper  veins,  for  he  had  tra- 
irersed  the  region  where  they  occur,  and  was  a  good  ob<;erver.  It  is  sup- 
posed thai  he  reserved  a  more  full  description  of  llie  minerals  and  ores, 
tvith  that  of  thfeir  localities,  for  his  final  report.  This,  unfortunately,  he 
lid  not  five  to  write.  He  perished  in  the  field  of  his  labors,  on  the  coast  of 
Keweenaw  point. 

^rsi  mining  ^^xjphratiom  on  K(yweenaw  poini. 

It  has  long  been  known  that  native  copper  is  occasionally  found  in  trap 
xtks,  masses  many  po^nds  in  weight  havitig  been  discovered  in  those 
3cks,  in  Connecticut,  New  Jersey,  and  Nova  Scotia^  but  no  one  then  snp- 
osed  that  the  occurrence  of  such  masses  of  this  metal  was  of  any  practical 
itercsf ,  or  that  it  waa  even  probable  that  any  locality  would  be  discovered 
rhere  it  could  beecoiiomicaUy  mined.  It  vVas  generally  believed,  by  geol- 
giats,  mineralogists,  and  miners,  that  the  few  isolated  lumps  of  native 
opper  which  were  occasionally  found  in,  amygdaloidal  trap  and  trap 
reccia  were  accidental,  and  were  derived  from  the  fusion  and  reduction 
f  pieces  of  copper  ores  Which  were  originally  included  in  the  partially  al- 
?red  or  fused  rocks,  through  which  the  injected  dikes  of  trap  had  been 
irotruded  in  a  Tnolien  state.  Theories  had  been  formed  to  account  for  this 
upposed  origin  of  native  copper;  and  it  was  said,  that  since  the  sand- 
tpncs  are  made  up  of  disintegrate  particles  pf  pre  existent  rocks,  such  as 
[ranite,  gneiss,  mica-slate  apd  hornblende  rocks,  the  origin  of  the  native 
opper  might  be  attributed  to  the  deposition  of  the  debris  of  the  disinte- 
p^ted  veins  of  copper  pyrites  in  the  s^nd,  which  subsfequendy  became  in- 
iurated  into  sanastone,  and  was  afterwards  disrupted  and  fused  at  the 
unciure  of  the  two  rocks  by  the  upheaval  of  intensely  ignited  and  over- 
lowing  trap  rocks,  thrown  up  like  lavas  from  beneath  the  sdlid  crust  of  the 
;arlh.  This  theory  was  regarded  as  adequate  to  the  explanation  of  the 
)ccasional  existence  of  lumps  of  native  copper  m  the  amygdaloidal  trap  and 
the  accompanpng  breccia.  Thus  fjy  no  regular  vein  of  metallic  copper  was 
^nown  or  even  believed  to  be  probable.  ^ 

In  this  5tate  of  scientific  opinion  it  might  have  been  hazardous  to  the 
reputation  of  any  geologist,  who  was  not  prepared  to  demonstrate  the  fact, 
:o  declare  his  belief  in  the  practicability  of  mining  with  advantiage  for 
*iative  copper.  This  I  was  fully  aware  of,  and  in  my  first  surveys  on 
Lake  Superior  I  took  care  to  collect  ample  proofs  of  the  existence  not  only 
Df  true  veins  of  native  copper,  but  also  to  prove  the  extent  of  the  veins,, 
md  that  they  became  richer  as  they  descended  into  the  locks.  The  favor- 
able situation  of  some  of  the  veins  whi^h  were  in  tKe  beds  of  streams  over 
hills  or  precipices,  enabled  me  to  effect  this  without  being  obliged'to  wait^ 
for  the  slow  and  expensive  operations  of  mining;  for,  by  tracing  ^a  veini 
Jo wn  a  sleep  slope  and  measuring  the  difference  of  level,  it  was  easy  to 
ay,  with  certainty,  what  would  be  the  nature  of  the  vein  at  an  equivalent 
perpendicular  depth  when  opened  by  the  miner's  shaft.    Owing  to  th€ 
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more  ready  disintegration  of  the  substance  of  a  vein  than  that  of  the  solid 
ledges;  the  streams  frequently  wear  their  channels  in  the  course  of  a  TdD, 
especially  if  the  slope  of  the  land  should  chance  to  direct  the  waters  along 
that  line.  Hence  it  is  obvious  that  many  of  the  streams  were  likely  to  ex- 
pose the  surface  or  outcrops  of  veins  in  a  linear  direction.  This  was  found 
to  be  the  case  in  several  instances,  and  advantage  was  taken  of  this  cir* 
cumstance  to  trace  the  linear  extent  of  some  of  the  veins,  do  as  to  pnm 
that  the  deposites  of  copper  were  not  mere  siock-werkes,  or  short  contem- 
poraneous deposites  in  irregular  fissures.  Certain  minerals  were  also  ob- 
served to  characterize  true  veins,  and  to  form  the  leaders  or  central  lines  of 
the  fissures  in  which  the  copper  was  deposited.  It  was  also  remarked  that 
the  prehnite  which  generally  forms  thesie  leaders  was  impregnated  with 
very  small  and  almost  microscopic  crystals  of  native  copper  at  the  surface, 
and  that  the  proportiotl  6f  copper  rapidly  increased  in  this  veinstone  as  it 
descended  into  the  rock,  and  the  vems  soon  contained  lumps  of  solid  cop- 
per of  considerable  size. 

From  data  such  as  these  the  opinions  which  I  published  in  1844  were 
derived;  and  those  opinions  were  confirmed' by  my  renewed  researches  in 
1846,'  and  by  the  experience  of  the  miners  who  have  since  carried  on  their 
operations  on  Keweenaw  point. 

It  was  feared  by  some  geologists  that  the  veins  might  run  out,  or  that 
they  would  become  poor;  but,  thus  far,  the  metallic  contents  of  the  lodes 
have  been  found  to  increase  in  richness  as  they  were  penetrated  by  mining 
operations;  and  it  seems  to  be  ascertained  that  the  true  veiiis  continue  to  en- 
rich until  they  reach  another  kind  of  rock,  When  the  nature  of  the  contents 
of  the  vein  changes.  This  has  been  proved  at  two  of  the  mines,  the  x)iily 
ones  which  have  attained  any  considerable  depth. 

My  first  explorations  on  the  mineral  lands  of  the  tJnited  States  in  Michi- 
gan were  niade  in  the  summer  of  1844,  while  in  the  lemploy  of  Hon.  Da- 
vid Henshaw,  who  acc4>mpanied  me  to  Keweenaw  point  for  the  purpose 
of  examining  the  country  for  copper.  The  lineaif  survey  had  not,  at  that 
time,  reached  any  portion  of  the  mineral  lands,  and  Keweenaw  point  pre- 
sented an  unbroken  wilderness;  only  a  small  party  of  miners,  in  the  em- 
ploy of  (he  Lake  Superior  Mining  Company,  and  an  encampment  of  United 
States  soldiers,  having  established  themselves  there. 

The  only  houses  which  had  been  erected  were  the  oflice  of  government 
mineral  agency  of  General  Walter  Cunningham,  at  Porter's  island.  Copper 
Harbor^  and  a  rude  log-hut,  built  by  Charles  Gratiot,  esq.,  at  Eagle  Haibor, 
fof  the  accommodation  of  his  party  of  explorers.  Not  a  road  or  trail  existed 
anywhere  on  the  point,  and  the  tangled  growth  of  spruce  and  white  cedar 
obstructed  the  banks  of  the  streams  and  the  coast,  giving  a  most  unpromis- 
ing appearance  to  the  country,  and  oflering  great  difficulties  in  the  explo- 
ration of  those  regions  which  were  considered  most  likely  to  expose  the 
metalliferous  veins.  Numeroua  pits  had  been  sunk,  at  random,  in  the 
soil  and  rocks  at  Eagle  Harbor,  by  the  miners  under  the  direction  of  Mr. 
Gratiot;  but  nothing  considered  worthy  the  attention  of  capitalists  had 
been  discovered,  and  the  miners  were  sibout  to  l?ave  the  country.  Mr. 
De  Garmo  Jones,  of  Detroit,  had  sent  up  Mr.  C.  C.  Douglass  to  aid  Mr. 
Gratiot  in  exploring  the  country,  and  he  was  associated  with  me  in  my  la- 
bors^ proving^  a  very  efficient  assistant.  Mr.  Frederick  W.  Davis  and  Mr. 
Joseph  S.  Kendall  accompanied  me^  and  assisted  irf  exploring  the  6oittitry 
lor  minerals. 
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It  is  well  known  that  the  results  of  my  examination  of  the  mineral  lands 
DU  Keweenaw  point  were  the  establishment  of  the  fact  that  native  copper 
nnd  /fOiive  silver  existed  there  in  reguUir  veinsy  which  could  he  adeantage- 
widy  wrougki  by  mining  operttUons;  and  that,  in  consequence,  the  capi- 
talists of  Che  eastern  States  oegan  the  enterprises  which  have  resulted  in 
the  demonstratibn  of  the  practicability  of  mining  profitably  for  c6ppier  and 
silver  on  Keweena\V^  point.  I  selected  the. best  veins  for  the  establishment 
of  permanent  work s^odlected and  analysed  the  ores,  discovered  the  nature 
of  all  the  minerals  accompanying  the  copper  and  silver  veins,  and  pub- 
lished a  brief  report  t>f  my  researches. 

In  1845  I  was  again  sent  to  Lake  Superior,  and  then  explored  other 
reins,  and  pointed  out  the  superiority  of  the  f>»c/aflfc  focfa*  over  that  of 
the  ores  ^c«/per— a  result  quite  contrary  to  the generaropinion  (drainers 
md  geologists,  bQt  which  has  been  most  fully  sustained  by  subsequent 
jxperience.  As  was  anticipated  by  me,  the  green  silicate  and  black  oxide 
>f  copper  at  (Jopper  Harbor  soon  gave  oiit  and  wias  abandoned.  {  The  Bos- 
ton and  Pittsburg  Mining  Company  transferred  their  miners  from  that 
>lace  to  the  metaUic  copper  lode,  Which  I  had  surveyed  in  company  with 
tfr.  Whitney,  at  the  cliff,  on  the  southwestern  branch  of  Eagle  river. 
This  mine  is  now  wtll  known  as  one  of  the  woaders  of  the  world,  aflbrd- 
ng  the  largest  masse;s  of  native  copper  which  have  ever  been  seen,  and 
fielding  a  considerable  amount  of  native  silver. .  I  again  surveyed  those' 
reins  i  had  explored  in  1844,  and  advised  the  opening  of  a  mine  at  a 
place  which  I  namjed  Copper  Falls,  Operations  were  forthwith  com- 
nenced  at  this  place,  and  a  new  company  was  formed  by  the  division  of 
the  Lake  Superior  Mining  Conipany.  This  mine  is  still  in  operation, 
ind  has  givea  promising  results.:.  The  Lake  Superior  Mining  Company 
sold  out  their  right  to  the  veins  at  Eagle  Harbor,  opened  mines  on  the 
bocders  of  Eagle  river  in  1844,  and  eontinued  their  4)perations  for  some 
years  at  that  place.  l%ey  did  not  succeed  ta  making,  their  mijae  imme- 
diately profitable,  owing  to  want  o,f  experience  in  the  business,  and  the 
^at  difficulties  and  expenses  th^y  had  to 'undergo  in  a  wilderness  where 
every  article  of  su^ly  was  then  very  costly  and  h^  to  be  obt;ained  from 
a  great  distance,  it  is  now  understood  that  regular  mining  operations 
will  be  resumed  at  that  place,  and  it  is  hoped  with  better  success. 

It  becaliie  my  duty  to  conderhn  a  great  number  of  localities  as  of  no 
value;  aad  they  have  been  mosdy  abandoned  after  some  further  explo- 
rations. 

Soon  afker  the  publication  of  my  first  report,  sevenil  scientific  gentle- 
men and  persons  interested  ki  geology  visited  the  lake,  verified  my  re- 
searches, and  extended  their  observationig  to  other  parts  of  the  country. 
In  1840,  speculations  in  miming  stock  became  prevalent  in  most  of  our 
cities,  and  many  compaaies  were  formed  with  the  idea  of  mining  on  Lalce 
Superior.  Locations  were  taken  posseeston  of  at  random,  and  reports, 
prepared  by  incompetent  explorers— some  of  whom  called  themselves 
geologists — were  spread  all  over  the  country.  Stock-gambling  becanae 
the-  rage,  and  the  result,  as  might  have  been  easily  foreseen,  was  to  in- 
jure the  confidence  of  the  people  in  all  mining  adventures,  and  especially 
in  those  of  Lake  Superior,  the  site  of  ao  many  absurd  speculations. 
Against  this  fi^lly  I  used  mv  utmost  exertions,  exposing  the  errors  which 
I  knew  ejdsted  with  xegm  to  the  supposed  value  of  locations  I  knew  to 
be  worthless^  and  gave  lectures  fi>r  the  purpose  of  correcting  public 
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^ftWft^'tttJd  exposing  the  absurdity  of  many  of  the  popnlar  schemes  of 
IWiWfttJ^^ile  I  sustained  the  really  valuable  locations,  and  advised  judi- 
"^^^^<jyi*^nterprisipg  operations  on  well  proved  veins. 
^i<I®x*iftfi^oe  has  since  proved  that  the  views  I  then  promulgated  were 
J^i^try^dVid  since  then  a  sane  and  proper  economy  has  taken  place  in 
irlftilfir^^'iafdventures  on  the  lake.  This  result  has  beeh  in  a  measure 
broughi  kbout  by  time  and  by  a  downfiill  in  the  mere  speculations;  while 
some  of  the  companies  having  good  mines  have  endeavpred  to^  proceed 
with  their  operations. 

It  is  due  to  the  country  and  to  myself  that  this  exposition  of  the  facts 
should  be  published;  for  it  should  be  known  that  mining  on  Lake  Supe- 
rior was  not  the  result  of  chance,  and  that  speculations  in  mining  fol- 
lowed in  the  train  of  really  good  and  proper  adventures^ — an  occurrence  by 
no  m^ans  contined  to  the^  business  oi  mming. 

In  this  report  I  shall  contribute  some  of  the  most  important  observa- 
tions that  were  made  by  me^  in  my  surveys  of  1844,  trusting  thos  to  place 
them  beyond  the  reach  of  any  subsequent  ex[riorer  who  might  setup 
claims  to  them.  To  those  who  have  preceded  me  I  shall  eudeavor  to 
give  full  credit.  . 

The  island  of  Mackinaw  has  long  been  known  to  consist  of  a  grayish 
^  white  compact  limestone,  containing  a  few  species  of  fossil  shells  and 
'  corals,  which  appear  lo  belong  to  the  upper  part  of  the  Niagara  group  of 
the  Silurian  system,  or  the  cliff  limestone  of  Ohio.     I  obtained  a  few  in- 
ternal moulds  of  the  fossil  shell  peniamerus  oblongus  and  a  cyitihopkfl- 
/wm  from  the  limestone  of  Mackinaw. 

The  same  limestone  constitutes  the  rocky  basis  of  most  of  the  islands 
in  St.  Mary's  river;  and  some  of  them,  the  fossils,  are  more  abuudaDt. 
Thin  beds  of  gypsum  were  also  observed  in  the  limestone,  and  large  masses 
of  it  were  found  by  Dr.  Houghton  on  one  of  the  islands  near  Mackinaw. 
On  reaching  the  i9ault  Ste.  Marie  we  oame  to  the  red  and  gray  sand- 
istone  strata,  which  dip  into  the  lake  at  an  angle  of  18^,  and  form  by  their 
basset  edges  the  ledge  over  which  the  waters  of  Lake  Superior  discharge 
themselves  into  St.  Mary's  river.  On  this  shelf  of  red  sandstone  are 
strewn  myriails  of  large  rounded  Mocks  of  primary  and  trappean  rocks 
which  were  probably  brought  down  the  lake  by  the  ice.  These  boulders 
break  the  current  of  the  water  into  irregular  rapids,  and  render  some  of 
the  channels  dangerous  to  boats  which  pass  down  from  the  lake. 

On  the  shore,  at  an  elevation  of  twenty  feet  above  the  present  level  of 
the  waters  of  the  lake,  the  ground  is  strewn  with  innumerable  boulders 
of  granite,  sienite,  gneiss,  hornblende  rock,  porphyry,  quartz,  epklote 
rock,  conglomerate  and  indurated  red  sandstone,  nearly  as  hard  as  ja«iper. 
These  boulders  rest  upon  the  soil,  which  is  underlaid  entirely  by  red  and 
gray  sandstone  strata.  They  are  erratic  stones  derived  fix)m  far  distaat 
localities;  and,  if  they  were  brought  down  the  lake  by  ice,  the  water 
of  the  lake  at  the  epoch  of  their  depositioil  must  have  been  more  than 
twenty  feet  higher  than  it  is  now,  and  the  outlet  must  have  been  some 
miles  wider. 

On  examination  of  these  boulders,  and  comparison  of  them  with  the 
rocks  on  Lake  Superior,  it  is  observed  that  many  of  them  must  have  been 
removed  from  the  interior  of  the  country  by  the  agency  of  rivers,  for  the 
coast  of  the  lake  does  not  present  such  rocks  as  are  found  among  these 
boulders;  though  ledges  ol  the  same  nature  a^e  found  inland. 
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I  suppose,  then>  that  the  ice  of  the  rivers,  raised  by  the  spring  Ireshets,  ^ 
bore  maay  of  these  rocks  from  their  beds,  and  deposited  them  at  theici 
mouths,  on  the  lake  coa$t,  and  that  subsequently,  by  the  ice  forming  on 
those  shores,  the  rocks  were  again  lifted  and  moved  down  the  lake,  the 
current  transporting  the  ice  with  its  load  of  irocks.*  The  current  of  t^ie 
lak6  is  so  gentle,  we  must  suppose  that  ipany  seasons  were  required  for 
the  removal  of  these  boulders  from  their  native  places  to  the  SauU  Ste. 
Marie,  if  this  removal  was  eifectedby  causes  now  in  action.  If  we  resort 
to  the  glacial  agency  of  a  more  remote  geological  time,  as  required  for  the 
explanation  of  the  phenomena  before  us,  we  shall  have  to  conceive  of 
Lake  Superior  as  a  large  nter  d^  glace ^  scooping  out  not  only  its  bottom, 
but  extending  its  ravages  over  the  hills  and  mountains  of  the  lake  borders, 
or  receiving  by  numerous  lateral  glaciers  the  tributes  from  the  distant 
hilts;  but  I  am  not  sure  that  American  geologists  are  prepared  to  accept 
the  glaciri  theory,  as  adequate  to  account  for  the  removal  of  drift  boulders. 
Certainly  the  high  northern  latitude  of  Lake  Superior  will  afford  us  ample 
ground  for  making  the  \vhole  lake  into  a  huge  sea  of  ice,  if  the  tempera- 
ture of  the  middle  Stated  should  be  proved  to  have  once  allowed  the  for- 
mation of  gUjuAer  ice  hundreds  of  feet  in  thickness. f 

It  may  be  regan}/^  as  certain  that  jthe  Waters  of  Lake  Superior  occupied 
a  imich  higher  level  in  ancient  times;  for  we  observe  not  only  three  or 
four  diffei^ht  terraces  that  formed  the  anqient  shores  of  the  lake — one 
forming  after  another,  as  the  waters  gradually  subsided — but  we  have  a 
still  stroBger  proof  of  the  action  of  the  waves  of  the  lake,  in  the  erosion 
of  caverns  at  Pictured  Rocks,  tvhere  the  sandstone  has  been  worn  into 
«ps^^ious  and  elc^vated  arches  by  the  action  of  the  surf  and  the  grinding 
of  pebbles  driven  by  the  ifliraves.  This  will  be  more  fully  proved  by  ob- 
servations which  will  be  recorded  further  on  in  this  report. 

The  red  sandstone  at  the  Sault  Ste.  Marie  is  soft,  and  it  is  easy  to  ex- 
cavate a  canal  through  it,  so  as  to  connect  the  navigable  waters  of  the 
lake  with  those  below  th^  rapids.  By  means  of  a  levelling  instrument,  I 
ascertained  that  the  difference  of  level  between  the  waters  above  and  be- 
low the  firils  is  between  eighteen  and  twenty  feet.  I  believe  (hat  a  survey 
and  plan  for  a  canal  have  been  made,  but  thus  &r  no  attempt  to  cany  the 
project  through  has  been  made. 

The  only  difiicnlty  in  making  a  ship  canal  at  the  place  is,  that  there 
would  be  required  for  the  protection  of  its  entrance  on  the  lake  shore  an 
extensive  bfeakwater,  capable  of,  resisting  the  action  of  the  ice  and  the 
battermgs  of  the  surf.  This  breakwater  should  be  so  constructed  that 
th<s  ice  might  slide  over,  instead  of  passing  against,  its  walls. 

If  it  should  be  found  desjrableto  constmct  a  railroad,  instead  of  a  canal, 
the  ground  will  afford  great  advantages;  for  the  sandstone  strata  foim  a 
nearly  level  bed,  and  the  soil  resting  upon  the  rock  is  but  a  few  feet  in 
thickness,  and  in  many  places  the  rock  is  within  a  few  inches  of  the  sur- 
face and  would  form  an  unyielding  bed  for  the  track.  Little  or  no  exca- 
vation would  be  required  in  building  a  railroad,  and  the  distance  is  less 

*  rhfi  the  iry^ '  fio<tt  V'<<  pr6p<Hie.l  bjr  tha  Frtnck  Jetuit  mh^ionmriit  Iwd  kunind  fears  ago.  In- 
deed, ibmy  aetm  to  liav«  AnticipjleU  ifae  gtmio-aqfuoui  tkeoqf  of  dtift- 

f  8  r  John  Richanison,  who  tias  recetiity  returned  from  the  oreirc  regions  of  this  continent,  in- 
fornm  me  that  no  gUeien  exiH  iwthmt  f**t*n  rtgiun;  and  hence  it  ia  not  probable  that  they  ever 
drd  eziat  there,  fur  (he  condi:ioaa  requited  for  the  formaiion  of  glacier  ^e  a^e  not  found  in  those 
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than  a  mile.    The  reilioed  might  perhaps  run  out  upon  a  pier  exteadmg 
to  water  deep  enough  for  shipping. 

To  facilitate  transportation  on  the  take,  some  such  imjnnovement  shovtd 
be  made. 

Since  my  first  yisit  to  Lake  Superior,  the  Sault  Sle,  Mane  has  rapid [y 
become  settled  by  traders  and  forwarding  agents^  and  tt>e  town  is  now  in 
a  thriving  condition.  Formerly^  the  only  business  was  Indian  trade  aad 
the  fisheries — most  of  the  white  fish  sold  in  western  States  being  caught 
and  packed  at  the  Sault. 

At  present,  the  forwarding  of  supplies  to  the  mivers  and  the  transporta- 
tion of  copper  add  considerably  to  the  business  of  the  (rface;  and  some  of 
the  inhabitants  are  apprehensive  that  a  ship  canal  would  destroy  their 
business  of  forwardiiig  sapplics^  or  in  shipping  copper.  This  idea,  like 
the  first  popular  prejudices  again$t  labor-saving  machinery/ is  ialk&eious; 
for  whatever  improvement  tends  to  afford  fiicilities  for  travel  to  and  from 
the  lake,  and  to  cheapen  supplies,  must  immediatety  tend  to  inciease  the 
busmess  at  Sault  Ste.  Mane,  and  aid  in  settling  the  country.  1  trust, 
therefore,  that  those  inhabitants  who  would  be  most  directly  benefited  hj 
the  contemplated  canal  will  not  oppose  an  improvement  whereby  Lake. 
Superior  will  be  connected  by  direct  navigation  with  the  lower  lakes,  and 
thus  with  the  ocean.  It  will  be  done  sooner  or  later,  and  there  is  np  reason 
why  it  should  not  be  done  now.  It  is  due  to  those  hardy  pioneers  who 
first  opened  this  new  mining  region  and  brought  forth  part  of  its  buried 
treasures,  that  a  ready  way  should  be  prepared  for  their  free  comnicinica^ 
tion  with  the  more  setded  parts  of  the  country. 

Leaving  the  Sault  Ste.  Marie,  we  embark  upon  the  waters  of  the  great 
lake,  sail  for  Keweenaw  point,  and  begin  our  researches  at  Copper  Harbor. 

On  reaching  Copper  Harbor,  after  a  cursory  examination  of  the  trap 
rocks,  conglomerate  and  sandstone,  of  that  place,  and  of  a  series  of  speci- 
mens collected  by  General  Wuher  Cunningham,  the  United  States  mineral 
agent,  we  took  a  boat  and  explored  the  coast  to, Eagle  Harbor,  stopping 
overnight  at  Agate  Harbor  on  our  way«  This  coast  was  found  to  consist 
of  a  coarse  conglomerate  rock,  made^up  of  funded  and  smooth  pebbles 
of  porphyry,  quartz,  greenstone,  epidote  rcKk,  hornblende  rock,  granite, 
sienite,  agates,  jasper,  indurated  slate  and  sandstone,  all  cemented  to* 
gether  by  finer  panicles  of  similar  materials:  on  the  immediate  coast, 
the  conglomerate  rock  cutting  it  nearly  at  right  angles  to  its  course,  and 
running  out  under  the  waters  of  the  lake.  The  sandstone  aiHl  conglom- 
erate rocks  dip  to  the  northwestward  from  25^  to  30°,  and  bear  ample 
proofs  of  having  been  tilted  up  into  their  present  inclined  position  by  the 
trap  rocks  which  protrude  from  beneath  the  strata  a  few  rods  further  in- 
land. At  and  near  the  line  Of  junction  of  the  two  rocks,  tlie  trap  is  highly 
amygdaloidal,  being  frequently  filled  with  agates  and  zeolites.  Agate 
Harbor  takes  its  name  from  the  abundance  of  ])ebbles  of  agate  which  cover 
the  shores  where  the  amygdaloid  has  undergone  disintegration;  and  the 
place  has  long  been  frequented  by  voyagewrs  for  the  purpose  of  obtaining 
specimens  of  them.  After  a  cursory  examination  of  tiiis  coast,  we  reached 
Lagle  Harbor,  where  a  party  of  miners,  under  the  direction  of  Mr.  Cliarles 
Gratiot,  had  passed  the  winter,  and  had  made  numerous  explorations,  in 
the  hope  of  finding  a  workable  vein  of  copper.  They  had  sunk  several 
shallow  pits  mto  the  rocks,  whtre  pieces  of  copper  had  been  found,  and 
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had  opened  some  of  the  prehnite  and  laumonite  cupriferous  yeins^  but 
seemed  to  have  met  with  little  encouragement. 

Mr.  C.  C.  Douglass  had  been  sent  by  Mr.  De  Ganno  Jones,  of  Detroit, 
to  aid  the  miners  in  finding  the  copper  veins,  and  was  associated  with  me, 
performing  much  valuable  service,  for  which  he  was  prepared  by  previous 
excursions  with  Dr.  Houghton,  while  he  was  State  geologist  of  Michigan. 
We  examined  with  care  every  locality  where  it  was  thought  copper  might 
be  found,  and  described  ten  different  Veins  which  occur  on  the  lands 
t^ken  by  the  Lake  Superior  Mining  Company;  we  also  examined  and  de- 
scribed all  the  minerals  brought  in  by  the  several  explorers  who  were  en- 
gaged in  searching  thie  country  for  mines.  To  the  industry  and  perse- 
verance of  Mr.  Douglass  I  am  ind«-bted  for  much  information  concerning 
the  localities  where  viens  of  copper  occur.  Several  of  the  smaller  veins 
were  examined  by  him  alone,  werelreported  to  me,  and  were  described  as 
unworthy  of  furtlier  research;  thus  much  time  was  saveS:. 

Eagle  harbor  is  a  small  bay,  about  a  mile  in  length,  ahd  a  little  more 
than  a  third  of  a  mile  in  width.  It  is  deep  enough  at  its  entrance  for  the 
ordinary  draught  of  schooners  and  steamboats  to  pass  into  it,  and  is 
capable  of  being  rendered  accessible  to  vessels  of  larger  size,  by  blasting 
away  the  ledge  forming  the  bar.  The  rocks  are  aniygdaloidal  trap,  asso- 
ciated, as  usual,  with  sandstone.  On  the  south  siae  of  the  bay  fine  red 
sandstone  strata  were  observed,  and  the  dip  was  foimd  to  be  to  the  north- 
northwest  25®.  Crystallized  calcareous  spar  veins,  from  a  few  inches  to 
more  than  a  foot  in  width,  were  found,  and  in- them  were  observed  perfect 
crystals  of  analcime  in  its  usual  trapezohedralform.  At  the  point  on 
the  west  side  of  the  harbor  a  vein  of  datholite  and  prehnite,  containing 
abundant  particles  of  native  copper,  was  found.  Large  and  perfect  crys- 
tals of  datholite,  of  a  delicate  pink  color,  were  obtainedi  at  this  place,  and 
in  some  of  them  minute  scales  of  copper  were  observed.  A  black  mineral, 
looking  like  the  scoria  of  a  copper  furnace,  forms  the  principal  veinstone 
ftt  this  point,  and  on  chemical  examination  it  was  found  to  contain  silex, 
oxide  of  iron,  oxide  of  copper,  and  boracic  acid.  The  outcrop  of  this 
vein  is  nearly  on  a  level  with  the  waters  of  the  lake,  so  that  it  was  not 
regarded  as  worthy  of  any  further  exanviiiationby  mining.  A  few  blasts 
were  put  in  for  the  purpose  of  obtaining  specimens  of  the  minerals.  On 
the  shore,  numerous  pebbles  were  picked  up,  in  which  were  found  both 
native  copper  and  silver;  but  no  vein  of  these  metals  was  found  beneath 
or  near  it.  A  few  rods  east  froni  the  bay,  on  the  lake  shore,  a  wide  vein 
of  laumonite,  full  of  strings  and  irregular  pieces  of  native  copper,  was 
found,  and  good  specimens  were  obtained.  This  vein  was  subsequently 
worked  by  the  Eagle  Harbor  Company,  who  had  purchased  the  lease  of 
the  Lake  Superior  Company;  but  they  opened  the  vein  directly  into  the 
lake  by  a  trench,  without  any  regular  and  systematic  mining;  and  al- 
though they  obtained  a  considerable  quantity  01  laumonite,  rich  in  copper, 
they  injured  the  ground  for  mining,  so  that  it  has  been  abandoned. 

A  vein  called,  by  Mr.  Douglass,  No.  I ,  on  the  Lake  Superior  Company's 
location,  was  examined  by  him  and  Mr.  Davis.  It  is  nearly  two  miles 
southeast  from  Eagle  river,  and  is  sixteen  inches  iVide.  It  occupies  the 
bed  of  a  small  stream,  and  is  exposed  for  six  or  eight  rods:  its  course,  as 
determined  by  a  pocket  compass,  south  15°  east,  north  15°  west;  and  its 
dip  is  to  the  westward.  Vein  No.  2  is  the  one  previously  described  at  the 
point  at  Eagle  Harbor.    No.  3  was  examined  by  Mr.  Douglass,  who  states 
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that  its  course  is  north  15^  west,  south  15°  cast;  and  its  dip  was  to  the 
eastward.  The  width  of  the  lode  was  six  feet;  and  although  no  copper 
was  found  at  the  surface,  small  panicles  of  it  were  observed  in  the  rock 
thrown  out  of  the  pit  which  had  been  sunk  in  it.  A  Uttle  silver  was  also 
seen.    This  vein  was  regarded  as  of  no  value. 

Vein  No.  4  occupies  the  bed  of  a  small  stream,  eighty  rods  east  from 
Copper  Falls.  The  surface  of  this  vein  was  so  covered  by  earth  that  it 
was  difficult  to  examine  it  without  the  aid  of  mmers.  A  small  amount  of 
native  copper  was  seen  in  the  veinstone. 

No.  5  is  the  vein  now  known  as  the  Copper  Falls  mine;  it  was  first 
discovered  by  Messrs.  Joseph  Hempstead  and  ,C.  C.  Douglass,  and  was 
immediately  visited  and  examined  by  me.  The  course  of  this  vein  was 
by  compass  north  26°  west,  south  26°  east;  a»d  its  dip  was  northward. 
It  occupies  and  crosses  the  bed  of  a  stream,  and  is  fully  exposed  to  view 
in  the  rocks  at  the  fails.  At  the  head  of  the  falls  the  vein  was  six  inches 
wide,  and  fifteen  or  twenty  feet  lower  down  the  width  had  augmented  to 
more  than  a  foot,  and  in  some  places  it  was  ISinches  wide.  The  veinstone 
was  ef  prebnite  and  calcareous  spar,  and  particles  of  copper  were  pretty 
thickly  mixed  with  it,  but  were  of  minute  size  at  the  surface.  At  the 
bottom  of  the  falls  large  lumps  of  copper,  some  half  a  pound  in  weight, 
were  found;  and,  on  blasting  into  the  vein,  the  copper  was  observed  to 
increase  in  quantity,  so  as  to  prevent  our  obtaining  any  large  masses  of  the 
veinstone  by  the  use  of  powder.  In  the  wall  rock,  on  bcth  sides  of  the 
vein,  globules  of  copper  were  observed  pretty  thickly  implanted,  and 
several  string  veins  or  feeders  came  into  the  main  vein. 

From  all  the  ascertained  conditions,  it  was  thought  this  place  would 
prove  valuable  for  mining,  and  it  was  therefore  recommended  to  the  com- 
pany to  sink  a  shaft  for  ihe  purpose  of  testing  it.  .  This  was  not  done 
until  the  next  season^  when  I  made  a.  minute  resurvey  of  the  location. 

The  rock  containmg  this  vein  is  a  reddish  amygdaloid,  produced  by 
the  interfusion  of  a  fine  red  sandstone  and  greenstone  trap.  A  bed  of 
sandstone  dips  in  such  a  manner  as  to  pass  under  a  perpendicular  shaft 
sunk  at  the  mine. 

Above  Copper  Falls  we  came  to  another  bed  of  amygdaloid ,  dipping  with 
the  before- mentioned  sandstone  to  the  northwestward,  and  unaerlyiug  it 
A  qiiarter  of  a  mile  further  up  there  is  another  bed  of  sandstone,  wliich  also 
dips  to  the  northwest  2o°;  then  another  bed  of  amygdaloid  was  seen;  so 
that  there  are  a  series  of  alternating  plates  or  beds  of' sandstone  and  amyg* 
daloidai  trap.  Someof  the^e  trappean  beds  have  the  appearance  of  strata, 
though  they  are  not  really  stratified  in  their  intimate  structure.  The  fine 
sandstone  is  curiously  divided  into  rhombic  prisms,  and  appears  like  brick- 
work irregularly  laid  up.  The  grain  of  this  sandstone  is  finej  it  is  in- 
durated by  the  influence  of  the  trap  rocks,  and  appears  as  if  partially 
fused.  Compact  masses  of  it  form  good  whetstones,  and  it  has  been 
used  for  that  purpose  by  the  miners. 

Notwithstanding  the  pre  existence  of  the  sandstone,  the  trdp  rocks 
which  burst  through  and  between  these  strata  have  not  given  a  metal- 
liferous character  to  the  stratified  rock;  and  it  is  found  that  the  veins 
either  of  copper  or  copper  ore  cease  to  be  productive  at  the  poirits  where 
they  traverse  the  sandstone,  calcareous  spar  generally  filling  the  crevice 
traversing  that  rock,  while  the  copper  disappears.     These  curious  rela- 
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ions  of  veins  to  their  including  rocks  I  shall  more  particularly  discuss  in 
.  subsequent  part  of  this  report. 

Vein  No.  6,  situated  at  Sand  Bay,  was  examined  by  Mr.  Douglass  and 
he  miners.  It  was  a  foot  wide  at  the  surface,  but  it  contained  very  little 
lative  copper,  and  Was  abandoned  as  worthless. 

Vein  No.  7  was  also  examined  by  him. .  It  is  exposed  in  the  bed  of  a 
small  stream  immediately  opposite  the  middle  of  Sand  Bay,  about  half  a 
mile  from  the  shore.  Its  course,  by  compass,  was  north  20^  west,  south 
2(P  east.  Little  copper  occurs  mixed  with  the  veinstone;  but  one  loose 
mass  of  pure  copper,  sixteen  pounds  weight,  was  found  in  the  stream^ 
and  was  presented  to  me  by  Mr.  Gratiot. 

Vein  No.  8  is  situated  on  Eagle  river,  about  a  mile  from  its  mouth,  and^ 
J)r  the  distance  of  1,800  feet  in  length,  is  exposed  in  the  bed  of  the 
Jtream — a  vein  of  prehnite,  filled  with  particles  of  native  copper  and  silver, 
)eing  the  leader,  Thi^  vein  or  leader  is  from  ihree  to  eight  inches  wide, 
md  on  each  side  of  it,  to  a  considerable  distance,  the  amygdaloid  is  filled 
rith  globules  of  copper  and  silver,  so  as  to  form  a  lode  of  considerable 
ichness.  The  course  of  the  vein  is  north  32^  west,  south  32^  east,  by 
ompass.  On  the  west  side  of  the  river,  where  the  vein  approaches  the 
tank,  the  amygdaloid  is  very- rich  in  copper  and  silver,  and  there  the 
irst  mining  operations  were  commenced— a  shaft  having  been  sunk  and 
I  considerable  quantity  of  the  metalliferous  rock  extracted.  Samples 
rere  blasted  from  the  whole  face  of  the  cliff  opposite  the  point  where  the 
haft  was. directed  to  be  sunk:  50  pounds  of  it  were  assayed  by  rae,  and 
he  following  results  obt£iined: 
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One  ton  of  the  rock,  therefore,  contains  263  pounds  pure  copper,  and  4^ 
[K)unds  pure  silver— (See  Anterican  Journal  of  Science,  vol.  xlix,  No.  1; 
ilso,  my  report  to  the  Lake  Superior  Copper  Cornpany,  1844  and  1845.) 

Vein  No.  9  was  examined  by  Mr.  Douglass,  who  describes  it  as  sit- 
uated half  a  mile  from  vein  No.  1^  and  as  being  from  two  to  four  inches 
wide.     It  contains  some  native  copper. 

Vein  No.  10,  also  described  by  him,  crosses  Eagle  river,  a  little  further 
up  than  vein  No.  8;  but  I  have  not  been  able  to  nnd  it,  owing,  perhaps^ 
to  the  covering  of  boulders  and  gravel  in  the  river's  bed. 

These  veins  were  all  explored  as  far  as  was  then  practicable.  Speci- 
mens were  obtained  and  submitted  to  chemical  examination  by  me,  and 
I  few  of  the  veins  were  considered  worthy  of  mining  operations — that 
)f  Eagle  river  (No.  8)  and  of  Copper  Falls  (No.  5)  being  the  best  thendis- 
rovered.  Specimens  were  bmught  by  Mr.  Jacobs,  one  of  the  explorers  of 
he  Lake  Superior  Company,  from  the  cliff  on  the  west  branch  of  Eagle 
iver;  but  they  were  poor  when  compared  with  those  subsequently  ob- 
ained  by  mining  at  that  important  place. 

In  1845  I  was  sent  to  reexamine  the  locations  of  the  Lake  Superior 
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Company,  and  was  employed  to  survey  the  cliff  vein  lor  the  Pittstag 
and  Isle  Royale  Company.  Mr.  J.  D.  Whitney  was  associated  with  me 
in  the  latter  survey,  and  we  examined  the  latter  vein  in  company.  The 
measurements  and  plans  were  made^  and  the  samples  of  the  ores  takea 
assayed  by  me,  and  the  report  thereon  presented  to  the  company. 

New  surveys  were  made  with  great  care  of  the  Copper  Falls  vein  and 
the  Eagle  river  mines,  and  numerous  analyses  and  assays  of  the  minerals 
were  made  at  the  mines,  and  after  my  return  to  Boston. — (See  my  report 
for  1845.) 

Organization  rf  the  parties  /or  the  geological  survey  in  1847. 

It  was  thought  advisable  in  the  selection  of  my  assistants  to  choose 
gentlemen  who  had  already  some  experience  on  Lake  Superior.  I  there- 
fore appointed  Professor  John  Locke,  of  Cincinnati,  Ohio,  said  Mr.  J. 
D.  Whitney,  of  Northampton,  Massachusetts,  both  of  whom  liad  been 
employed  in  mining  surveys  on  the  shores  of  the  lake.  Dr.  L^cke  was 
also  already  distinguished  as  a  magnetic  observer  and  as  a  geologist,  and 
was,  therefore,  especially  qualified  for  the  duties  assigned  to  him.  Mr. 
Whitney  had  been  for  some  years  my  pupil,  and  had  assisted  me  in  a 
previous  geological  survey. 

The  other  members  of  my  corps  were — 

Dr.  William  F.  Channinir,  of  boston,  sub-agent; 

Mr.  Joseph  Peabody,  of  Salem,  sub-agent; 

Mr.  J.  H.  Mullet,  of  Detroit,  surveyor; 

Mr.  George  O.  Barnes,  of  Plymouth;  Mr.  William  R.  Bernard,  of  Mb- 
souri,  assistant  sub-agents; 

Mr.  John  Locke,  of  Maine f  Mr.  C.  A.  Joy,  of  New  York;  Mr.  G.  J. 
Dickenson,  of  Boston;  Mr.  George  E.  Smith,  of  Illinois;  Mr.  James  Mc- 
Intyre,  of  Maine,  packmen  for  instruments,  &c. 

Mr.  Joy  was  subsequentlv  employed  as  clerk  for  the  party. 

Mr.  Peabody  wishing  to  improve  himself  in  the  science  of  geology  by 
being  with  me  constantly,  and  intending  to  leave  a  vacancy  to  be  filled 
by  Mr.  J.  W,  Foster,  who  was  desirous  of  being  associated  with  us,  gen- 
erously resigned  his  place  of  sub-agent  in  favor  of  Mr,  Foster,  who  was 
employed  with  the  understanding  that  he  would  prepare  sketches  of 
scenery  and  aid  in  the  drawing  of  sectional  views. 

Three  parties  of  explorers  were  organized  and  received  instructtons 
from  me  as  to  their  duties,  and  then  each  party  was  sent  to  make  the  ex- 
plorations required. 

Previous  to  this  dispersion,  I  was  desirous  of  aflTording  to  every  mem- 
ber of  our  corps  an  opportunity  of  inspecting^  the  mines  which  had  pre- 
viously been  surveyed  by  me,  in  order  to  impress  on  the  young  men 
the  importance  of  not  disregarding  veins  that  are  exposed  on  the  surface 
of  the  earth,  which,  though  not  prepossessing  in  their  appearance,  often 
lead  to  rich  deposites  of  native  copper,  as  was  demonstrated  at  the  Copper 
Falls,  Lake  Superior,  and  Boston  and  Pittsburg  Company's  mines*  At 
the  same  time  an  opportunity  was  afforded  to  Dr.  Locke  of  making  his 
magnetic  experiments  in  and  around  the  mines. 

After  this  preparation,  the  several  parties  separated.  Dr.  Locke,  with 
a  suitable  corps  of  sub-agents  and  packmen,  was  sent  to  explore  the  coast 
to  Chocolate  river,  and  then  to  examine  two  ranges  of  townships  (range 
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ind  lange  26)  between  the  mouth  of  Chocolate  river  and  Lake  Michi- 
«  A  copy  of  his  instructions  is  heiBto  appended,  (document  A.) 
Ir.  Whitney,  with  a  picked  corps  of  voyageUrs  and  two  assistant  sub- 
nts  and  a  packman  for  instruments,  was  sent  to  the  Ontonagon  river, 
I  was  instructed  to  explore  the  country  between  that  and  the  Montreal 
3r;  also,  to  send  one  of  his  party  with  the  linear  surveyors  who  were 
work  running  the  township  lines  near  the  boundary  bf  Wisconsin  and 
:higan.  His  instructions  are  annexed  to  his  report.  (See  document  B.) 
Phe  third  party,  und^r  my  immediate  direction,  made  a  rapid  tour 
und  the  northern, shores  of  the  lake  for  the  purpose  of  a  general  recon- 
ssaoce  of  the  country,  and  in  order  to  make  a  few  astronomical  meas- 
ments,  and  then  we  were  left  by  the  steamboat  on  I^e  Boyale^  where 
reposed  to  make  a  more  minute  exploration  for  mines  |ind  minerals, 
[  determine  the  geology  of  the  island.  This  was  ^ffeoXedijx^  rapid 
lanner  as  circumstances  would  permit— a  thorough  examination  of  the 
logy  of  the  entire  island  having4>een  effected,  all  the  accessible  veins 
lored,  and  numerous  astronomical  observations  made  on  different 
Us  of  the  island.  A  number  of  cases  of  minerals  were  collected,  and 
ry  mine  was  examined.  A  section  was  surveyed  across  the  island  by 
»rs.  Ransom,  Peabody,  Foster,  and  myself,  and  my  plan  was  neatly 
ied  by  Mr.  Foster.  After  the  completion  of  this  survey,  we  were  de- 
led  three  weeks,  awaiting  the  arrival  of  a  vessel  to  take  us  back  to 
iveenaw  point,  where  I  proix>sed  to  make  a  more  thorough  examina- 
L  of  the  miiies  and  to  collect  a  supply  of  minerals,  and,  if  possible, 
^mplete  the  survey  of  the  entire  pieninsula.  This  I  was  enabled  to 
oiiiplish  in  part  only,  on  account  of  the  lateness  of  the'season.  All 
working  mines  were  visited,  and  ihany  of  the  abandoned  ones  were 
I  examined,  and  a  larger  collection  of  fine  specimens  of  the  ores  and 
lerals  were  obtained  fi>r  the  use  oi  the  government. 
n  the  mean  time,  the  surveys  of  the  eastern  district  by  Drs.  Locke  and 
anning,  and  of  itte  western  dbtrict  by  Mr.  Whitney  and  his  |)arty, 
re  in  progress,  and  the  result  of  all  our  labors  was  expected  to  prove 
hly  saiis&ctory. 

lasteoing  home  in  order  to  arrive  in  time  to  make  out  my  firsts synop- 
f  as  required  by  my  instructions,  to  be  presented  by  the  middle  of  No- 
nber,  1  prepared  that  report  in  season,  and  forwarded  it  to  the  Treasury 
partment,  and  it  was  printed  in  the  report  of  the  Land  Office — a 
lopsis  intended  merely  to  give  an  account  of  the  progress  of  the 
vey;  henee  all  details  were  reserved  for  my  final  report^  which  I  was 
inicted  to  prepa:re  on -the  completion  of  the  survey. 

Organization  of  the  parties  for  the  survey  in  1848. 

3uring  the  winter  of  1847  I  was  employed  in  making  analyses  of  the 
s  and  minerals  collected  during  the  summer's  field-work,  and  my  as- 
ants  wete  instructed  to  prepare  the  materials  for  their  reports  on  their 
eral  districts.    Mr.  Whitney  was  employed  in  my  laboratory  part  of 

winter  in  the  analvsis  of  some  new  minerals  which  had  been  discov- 
i  by  me;  and  Mr.  &arnes  analyzed  some  specimens  of  the  coppt»r  ores 
1  some  of  the  minerals  found  in  the  native  copper  veins. 
n  the  spring  of  1848  arrangements  were  made  for  the  continuance  of 

survey.    Dr.  Lecke  was  detached,  by  orders  of  the  Secretary  of  the 
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Treasury,  as  a  magnetic  surveyor,  in  accordance  with  my  request,  aad  a 
vacancy  thus  made  in  the  assistants'  corps  was  filled  by  my  jpvotnotion  of 
Mr.  J.  W.  Poster  to  the  place  of  assistant  geologist.  Mr.  J.  D.  Whitney 
was  still  retained  as  an  assistant  geologist.  Mr.  Samuel  W.  Hill,  it 
Michigan,  had  urgently  desired  the  place  of  surveyor;  and  since  Ifr. 
Mullet's  health  did  not  permit  him  to  go  with  us,  I  appointed  Mr.  Hilli 
his  place.  Dr.  Walcott  Gibbs,  of  New  York,  was  appointed  sub-agent  ii 
the  place  of  Dr.  Channing,  who,  on  account  of  other  engagements^  hai 
resigned. 

My  assistant  sub-agenta  were:  Mr.  G.  J.  Dickenson,  Mr.  James  Mcln- 
tyre,  and  Mr.  George  G.  Barnes;  Mr.  C.  A  Joy  was  employed  as  clerk, 
and  Mr.  A.  W.  Thayef  as  a  packman  for  instruments.  Mr.  William 
Schlatter,  whoih  we  met  at  Copper  Harbor,  was  temporarily  employed  as 
draughtsman,  and  Mr.  Joseph  S.  Kendall  as  observer  Of  the  stationary 
barometer  at  Copper  Harbor. 

Four  parties  were  ultimately  formed  fix)m  this  corps: 

The  ffrst  party  assisted  me  in  the  survey  of  Keweenaw  point.  This 
party  consisted  of  Messrs.  J.  W.  Poster,  S.  W.  Hill,  G.  O.  Barnes,  A. 
W.  Thayer,  and  myself. 

Thfe  second  party  surveyed  from  the  Ontonagon  river  ta  Keweenaw 
point.  This  party  was  made  up  by  the  association  of  Mr.  J.  D.  Whit- 
nev,  Dr.  Walcott  Gibbs,  and  Mr  C.  A.  Joy. 

The  third  party  explored  the  townships  in  the  interior  of  Isle  Royale. 
This  patty  consisted  of  Messrs.  G.  J.  Dickenson  and  James  Mclntyre. 

The  fourth  party  was  made  by  sending  my  assistant,  Mr.  J.  W.  Foster, 
and  surveyor,  Mr.  S.  W.  Hill,  together,  to  explore  the  JVIendmonee  river  to 
"flreeu  Bay. 

The  results  of  the  labors  of  the  several  parties  will  be  given  in  the  H- 
(owing  reports;  each  assistant  being  required  by  me  to  present  an  account 
of  all  be  had  done>  and  to  setid  in  his  maps,  drawings,  and  illnstratioas. 
I  send  all  the  documents  I  have  received.  I  regret  to  find  that  4hey  are 
very  incomplete,  and  that  some  of  the  statements  in  them  are  incorrect 
I  shall  therefore  make  no  attempt  to  incorporate  any  part  oftheir  reports,  or 
to  present  any  generalizations  on  any  data  given  in  them;  choosing  to 
limit  myself  to  rny  persorial  observations  and  discoveries^  in  order  to  avoid 
.any  misunderstanding  or  possible  misrepresentation. 

I  regret  that  I  have  not  been  allowed  to  keep  the  township  plats  of  a 
portion  of  the  country  I  have  examined,  which  wotild  then  have  been  in- 
corporated into  my  geological  map,  so  as  to  have  included  the  whole  of 
Keweenaiv  bay,  and  some  other  places.  All  the  township  plats  I  had,  hains 
been  reduced  to  proper  geological  maps  by*my  assistant,  Kichard  Croplcy, 
esq.,  who  has  execute^l  this  work  in  an  artistic  manner.     I  present  the 

feological  maps  of  Isle  Royale  and  Keweenaw  point,  both  of  which  were 
rawn  and  colored  by  him.  These  maps  represent  the  limits  of  the  mineral 
lands  more  accurately  than  any  description  of  the  localities  could  be  made 
to  express;  for  the  rocks  pay  no  attention  to  township  lines  in  their  irr^u- 
lar  course.  The  position  6f  every  mine  is  also  marked  itpon  them,  and 
(he  courses  of  the  most  distinct^veins  are  represented  by  colored  lines,  with 
arrows  showing  their  dip,  as  well  as  that  of  the  strata  of  the  adjacent  locks. 
These  maps  are  to  be  engraved  to  accompany  this  report,  as  are  also  the 
plans  and  sections  of  the  mines  I  have  surveyed. 


D^sarifHon  b/  ihe  (ng9  roeki  of  Keweenuwjpoini. 

Trap  iDcks  are  composed  chiefly  of  aggregated  crystala  and  fine  particles 
of  hornblende  and  felspar,  mixed  with  oxide  of  iron,  and  various  accidental 
sninerals,  such  as  commonly  oQcur  associated  with  and  are  mixed  more  or 
lean  with  them.  These  accidental  minerals  are  generally  the  various 
aeolites,  chlorite  and  calcareous  spar.  Their  presence  is  not  essential  to 
the  composition  of  the  rock,  which  is,  as  before  stated,  composed  of  the 
minends  hornblende  and  felspar;  but  they  are  so  commonly  found  mixed 
^th  it,  that  they  should  be  ri^garded  as  the  usual  accompaniments,  and 
they  often  most  readily  enable  us  to  decide  at  the  first  glance  the  nature  oi 
the  rock. 

Trap  rocks  are  regarded  by  all  geologists  as  of  igneous  origin,  some 
jnaintaining  that  they  originate  from  the  molten  interior  of  the  earth,  and 
are  fbnned  fi^om  the  primary  metallic  elements  of  the  planet;  while  others 
regard  them  as  the  fused  lower  rocks,  and  as  being  derived  from  the  strata 
which  overlie  the  igneous  matter  in  the  garth's  interior. 

Whatever,  may  be  the  views  of  geologists  with  re^d  to  the  particular 
origin  of  the  materials,  all  agree  that  trap  rocks,  like  the  lavas  of  vel- 
canoes,  were  thrpwn  uji  from  beneath  the  solid  crust  of  the  globe  in  a 
•tale  of  igneous  fuaion.  This  is  most  fully  proved  by  the  effects  they 
have  produced  upon  the  strata  through  or  between  which  they  have 
imnd  egress;  and  dso  by  the  structure,  composition,  and  mineral  con- 
tents of  the  trap  rocks  themselves.  Instead  of  bursting  out  in  circular 
spaces  or  by  cylindricsi  chinmeys,  like  the  lava  eruptions  of  modern 
TolcaQoes,  the  trappean  rocks  were  intruded  through  lines^r  chasms  or 
fractures  in  the.  superincumbent  rocks,  which  they  not  unfrequently  have 
.ovi>rflowed,  so  as  to  rest  uncooformably  on  their  strata,  appealing  as  over- 
4yuig  masses  or  as  beds  in  tt^  strata.  Th^y  are  observed  on  Keweenaw 
point,  as  had  been  also  observed  in  Nova  Scotia,  New  Jersey^  and 
Connocticut,  passing  between  the  strata  of  red  saudstone,  and  forming  a 
large  bow  or  crescent,  the  curvature  or  arch  being  directed  towards  the 
NN  W.f  while  the  gen^  direetiou  or  tretide  of  the  trap  bed  is  ENE.  and 
W8VV.  This  is  a&o  the  oase  in  Nova  Scotia,  and  is  represented  in  the 
geological  map  of  that  province  published  by  Mr.  F.  Alger  and  myself  in 
1828.  It  is  interesting  to  observe  a  perfect  parallelism  in  the  lines  of 
upheaval  of  those  rock.<,  so  remotely  separated  from  each  other^  yet  obey- 
ing the  same  genend  laws  of  disruption^  and  produciQg  the  9ame  effects 
on  the  rocks  which  they  traverse.  On  Keweenaw  point  the  curve  qf 
trende  q{  the  trap  rocks  forms  the  arc  of  a  circle,  the  radius  of  which  is 
about  thirty-six  milas  in  length.  The  width  of  the  belt  of  this  rock  is  three 
miles  in  its  narrowest  part,  and  seven  miles  in  its  widest,  the  average 
width,  being  five  miles*  It  undeiiies  seven  townships^  or,  more  exactly, 
817  sections,  between  Portage  lake  and  the  extremity  of  the  promontory. 
This  is  included  between  ranges  87  and  34^  west,  and  townships  27  to  34. 
The  fece  of  the  country  is  broken,  hilly,  and  irregular,  numerous  streanas 
intersectiiig  the  surface.  The  soil  is  of  excellent  quality,  wa];m  apd  fertile, 
as  trappean  soils  generally  are,  and  is  covered  with  a  t^ick  growth  of 
hard  wood  forest  trees,  mixed  with  so^e  soft  wood.  The  forests  ase 
more  open  than  those  on  the  adjacent  sandstoae  rocks,  and  the  timber  is 
naore  thriftjr. 

Most  of  the  loeaaiMii iritich  wereorigiBaUy  load^  on  jKeweenaw  poigt 
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were  on  this  band  of  trap  rock,  informatibn  having  been  obtained  respect- 
ing its  limits,  and  the  &ct  stated  that  most  of.  the  copper  mines  are  found 
in  this  rock.    It  was  found  very  easy  to  determine  the  boundaries  of  the 
trap  and  sandstone,  for  the  exposure  of  the  rocks  is  complete  ^t  the  end  of 
the  point  and  at  Portage  lake,  90  that,  by  measuring  its  width  at  then 
points,  the  position  of  it  was  determined  there.    Then,  by  searching  the 
boundaries  inland,  the  curvature  of  the  band  was  readily  ascertamei 
This  I  had  ascertained  from  the  researches  made  and  information  ob 
tained  on  my  first  visit  in  1844;  but,  daring  the  survey,  the  whole  dis- 
trict  was  traversed  in  ord^r  to  test  the  correctness  ot  the  views  then 
entertained.    It  has  now  been  proved  along  the  Whole  band  from  Portage 
lake  to  the  extremity  of  the  point,  and  a  portion  of  the  belt  has  been 
traced  towards  the  Ontonagon  river  by  my  assistants.     When  the  linear 
and  geological  survey  under  the  direction  of  the  late  Dr.  HoughU^n  was 
made  on  this  point,  the  portion  of  the  trappean  belt  was  ascertained  with 
considerable  precision,  and  was  subsequently  represented  on  the  nwp  of 
the  country  by  Messrs.  Burt  and  Hubbard  in  1846.    On  that  map,  the 
positions  of  mines  that  have  been  opened  at  my  advice  in  1844  are  also 
represented. 

Sandstone  and  conglomerate  of  Keioeenaw  point. 

The  red  sandstone  and  conglomerate  rocks  of  Keweenaw  point  existed 
there  anteribr  to  the  elevation  of  the  trap  rocks,  and  were  produced  by 
the  depositk)n  of  fine  sand  and  pebbles,  derived  from  pre*existent  primary 
rocks — such  as  granite,  gneiss,  ot  mica  slate.  Porphyry  fumisbed  a 
large  proportion  of  the  debris;  but  it  is  doubtful  whether  it  is  not  a  meta- 
morphic  rock,  resulting  from  the  semifusion  of  the  finer  materials  of 
sandstone.  It  is  evident  at  once,  fix)m  inspectionof  the  pebbles  of  the  con- 
glomerate, that  they  have  been  ground  into  their  present  shape  by  long  at- 
trition underwater,  orupon  some  ancient  shore.  Theyareoval  and  itmiided, 
and  are  of  various  magnitudes,  from  that  of  a  buck-shot  to  the  size  of  a 
man's  head.  They  originated  from  some  nether  rock,  or  were  transported 
to  their  present  location  by  drift  agencies — this  locality  not  exhibiting  any 
rock  they  could  have  been  derived  finam,  in  place.  If  they  were  trans- 
ported boulders,  like  those  of  the  more  recent  drift,  they  would  seem  to 
indicate  the  existence  of  ice  imi;nediately  after  the  coal  era^-an  opinion 
difficult  to  establish,  it  being  counter-indicated  hy  the  fossils  of  that 
epoch. 

There  is  no  reason  to  believe  that  igneous  agencies  had  anything  to  do 
with  the  1  origin  of  the  pebbles  of  the  conglomerate,  for  they  bear  ^ample 
proofs  of  their  having  been  rounded  by  the  action  of  w^ter.  From 
^e  circunistance  that  the  conglomerate  twrd^rs  the  trappean  rocks,  it  is 
supposed  that  an  ancient  shore  may  have  existed  along  mat  line,  or  that, 
dunng  the  upheaval  of  the  trap  and  before  the  materids  of  the  sandstone 
were  indurated  into  masses,  the  reflux  of  the  water  may  have  carried 
away  the  fine  sand  into  deeper  water,  and  left  the  pebbles  near  the  up- 
rising trap.  It  is  certain  that  the  finer  sandstone  is  more  remote  fipom 
the^  trap  than  the  conglomerate  is^  and  that  it  is  less  uplifted  and  inclined 
as  it  recedes  firem  the  trap  band.  Thus,  at  and  near  the  junction  of  the 
two  rocks,  the  strata  dip  25^  or  30^,  while  remote  from  it  the  sandstone 
strata  are  horizontal^  or  only  ^ghtly  waved.  Sandstone  was  certainly  dqpos- 
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ited  in  water;  for  the  ripple  marks  are  well  preserved,  and  record  this  fact 
in  an  absolute  manner,  for  we  at  once  recognise  the  well-known  action 
of  water  on  sand.  By  pressure  and  heat  the  materials  of  a  loose,  shifting 
sand  became  converted  into  solid  sandstone,  the  layers  of  sand  forming 
the  different  strata.  At  first,  the  whole  must  have  been  in  horizontal  or 
nearly  horizontal  layers;  for  water  necessarily  deposites  mechanical  sedi- 
ment in  this  manner^  and  the  only  slopes  of  deposition  would  be  on  the 
shores,^  where  a  very  moderate  inclination  Would  take  place,  but  much 
less  than  we  find  it  to  be  where  th$  strata  have  been  aisturbed  by  the 
trap  rocks  which  caused  the  elevation  of  the  sandstone  along  the  line  of 
its  disruption. 

Anterior  to  my  researches,  the  red  sandstones  of  Lake  Superior  were  sup- 
posed to  be  the  oM  red,  and  subsequently  the  opinion  that  they  belonged  to 
the  Potsdam,  New  York,  serieS;  gained  ground;  but,  from  the  fticts  that  the 
mineral  composition,  associations,  and  contents  wer6  identical  with  the 
sandstones  of  Nova  Scotia,  Connecticut,  Massachusetts,  and  New  Jersey, 
and  that  the  disturbing  agency  which  moved  them  was  in  the  same  direc- 
tion,  and  produced  siniilar  if  not  identical  results,  I  was  disposed  to  regard 
those  rocks  as  of  the  same  age,  or  as  of  the  new  red  sandstone  series.  This 
idea  has  been  confirmed  by  researches  made  during  the  surVey,  and 
mainly  by  the  discoverv  of  a  tract  of  limestone  in  the  midst  of  the  sand- 
stone  of  Keweenaw  point,  near  the  Anse — a  discovery  due  to  Mr.  C.  P. 
Merion,  one  of  the  Imear  deputy  surveyors.  This  Umestone  was  visited 
by  my  assistant  and  sub-agents,  and  a  fragment  of  a  pentamerus  ob* 
hngus  was  obtained,  which  leads  us  to  the  belief  that  this  limestone  is 
an  upper  member  of  Niagara,  New  York,  group.  The  strata  lines  of  the 
limestone  dipping,  according  to  Mr.  Whitney,  30^,  proves  that  the  sand- 
stone is  not  so  old  as  the  limestone,  but  was  deposited  around  it.  This 
Would  prove  absolutely  that  the  sandstone  of  Keweenaw  point  is  not  of 
the  Potsdam  series,  andf  is.either  the  old  or  the  new  red.  Now,  since  the  old 
red  sandstone  is  generally  rich  in  fossil  shells,  and  no  fossils  have  thu^  fkr 
been  found  in  this  sandstone— they  being  also  rare  in  the  new  red  series — 
the  mineralogical  resemblance  and  mineral  contents,  as  also  geological 
disturbance,  all  coincide  to  favor  the  idea  that  it  is  the  new  red,  or  that 
system  of  sandstones  which  is  regarded  as  such  in  New  England. 

This  question  is  one  that  has  been  agitated  for  several  years;  and  I 
should  have  been  able,  the  past  summer,  to  have  settled  it  to  full  demon* 
siration,  had  not  my  field-work  been  interfered  with,  so  as  to  prevent  my 
completion  of  the  work  as  Was  originally  projected. 

^  -  . 

Conges  which  the  sandstones  have  undergone  bjf  the  action  of  trap  rocks. 

It  is  obvious  that  a  mass  of  molten  rocks,  thrown  up  through  sedi- 
mentary strata,  must  have  excited  a  powerful  influence  on  the  materiab 
and  condition  of  the  sediment. 

We  find  that  a  chemical  combination  of  the  materials  of  the  sandstone 
took  place  with  those  of  the  trap  rocks  at  the  line  of  junction,  and  a  vesic* 
ular  rock  called  amygdaloid  resulted  from  this  action;  while  further  from 
the  trap  a  breccia  or  trap-tufy  Consisting  of  broken  pieces  of  amygdaloid 
and  sandstone,  is  found.  Sometimes,  instead  of  being  broken  into  frag- 
ments and  converted  into  a  breccia,  we  find  the  sandstone  indurated  into 
a  flinty  x^  rock  resembling  jasper,  though  not  so  fine  in  texture.    This 
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metamorphic  change  in  the  sandstone  rocks  is  particularly  noticed  at  aod 
near  its  junction  with  porphyrilic  trap  near  Mount  Houghton  and  Bohemian 
mountain^  and  on  the  coast,  townsliip  58,  range  28,  sections  25  and  26, 
where  the  jasper-like  rock  fonns  bold  cliffs  projecting  into  the  lake. 
This  rock  in  some  places  passes  into  a  distinct  porphyry,  and  appears  to 
have  derived  its  felspar  from  the  adjacent  porphyritic  trap.  In  some  in- 
stances it  seems  to  have  been  entirely  fused  ana  thrown  up  like  a  por- 
phyry dike.  The  same  phenomena  were  previously  noticed  by  me  on 
the  eastern  coast  of  the  State  of  Maine,  where,  at  Seward's  Neck,  in 
Cobscook  bay,  the  sandstone  is  changed  distinctly  into  poi-phyry,  and 
has  all  the  appearance  of  having  undergone  entire  fusion  or  softening  into 
|i  paste  by^the  action  of  heat.  It  is  supposed  by  some  advocates  of  the  meta- 
morphic origin  of  all  hypogene  rocks  that  the  trap  rocks  are  merely  melted 
sandstones.  If  such  is  their  origin,  the  alkalies  and  magnesia  which 
they  contain  must  hare  been  added  to  the  original  materials  of  the  sand- 
stone during  its  fusion.  There  is  no  difficulty  in  conceiving  of  the  sub- 
limation of  potash  and  soda,  which  we  know  arc  volatile  at  a  high  tempera- 
ture; but  magnesia  being  one  of  the  most  fixed  or  non- volatile  substances 
known,  while  none  of  its  combinations  render  it  volatile  in  the  slightest 
degree,  we  are  at  a  loss  how  to  account  for  its  introduction  into  seperin- 
cumbent  rocks  by  sublimation,  and  suppose  its  introduction  must  always 
have  resulted  from  direct  contact  with  the  materials  with  which  it  is 
combined. 

If  the  Silurian  limestone  of  Keweenaw  point  underlies  the  sandstone, 
it  is  possible  that  its  magnesia  may  have  been  derived  from  the  same 
source  as  that  in  the  trappean  rocks;  for  it  is  supposed  by  geologists  that 
the  magnesian  limestones  were  originally  derivea  from  shells  and  corals, 
and  by  some  chemical  cause  have  been  subsequently  charged  with  carbo- 
nate of  magnesia. 

In  fiivor  of  the  idea  of  the  existence  of  a  fossiliferous  limestone  beneath 
the  new  red  sandstone  of  Keweenaw  point,  we  may  mention  the  fact  that 
a  cast  of  what  appears  to  have  been  an  orthocera  was  found  in  the  breccia 
of  amygdaloid  and  altered  limestones  at  the  Copper  Falls  mines.  May  it 
not  have  been  torn  from  a  subjacent  bed  of  limestone  by  the  agency  of 
the  intruded  trap  rocks?  We  know  that  the  trap  dikes  and  granite  veins 
in  other  places  have  brought  up  with  them  fragments  of  the  rocks  through 
which  they  passed  on  their  way  to  the  surface;  ^nd  I  would  suggest  this 
view  as  the  most  probable  explanation  of  the  presence  of  the  fossil  cast  in 
question  in  a  rock  of  igneous  origin. 

Between  the  sandstone  and  trap  there  is  generally  a  niass  of  broken 
pieces  of  indurated  sandstone,  more  or  les^  vesicular/  scoria  of  fused  trap 
and  sandstone,  amygdaloidal  and  compact  trap,  porphyry  and  occasional 
(accidentally  present)  pebbles  of  otheir  rocks.  These  materials  form,  when 
re-cemented  by  heat,  a  rock  known  under  the  name  of  traptt^  or  breccia. 
The  figments  of  rocks  composing  it  generally  have  their  angles  of  frac- 
ture more  or  less  distinctly  preserved;  but  sometimes  they  are  partially 
rounded  by  the  action  of  heat,  and  by  the  mechanical  abrasion  arising 
'fit)m  the  motion  of  the  waters  beneath  which  they  were  deposited.  Thus 
by  insensible  gradations  the  breccia  may  pass  into  a  species  of  conglome- 
rate; but  it  is  not  to  be  confounded  with  the  conglomerate  rocks  of  the 
sandstone  series,  which  are  evidently  more  ancient,  or  were  present  an- 
terior to  the  period  of  the  intrusion  of  the  trap  rocks.    The  trap  breccias 
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icupy  in  some  places,  as  at  Eagle  river,  a  considerable  space  between 
le  sandstones  and  amygdaloid,  and  have  been  mistaken  for  the  conglom- 
-ate  of  the  neighboring  sandstones. 

Along  the  line  of  junction  of  the  trap  rocks  and  sandstone,  the  trap  be- 
3mes  vesicular  or  amygdaloidal,  and  the  spheroidal  cavities  are  generally 
lied  with  chlorite,  calcareous  spar,  agate,  laumonite  and  pectolite,  in 
3ncretions  varying  in  size  from  that  of  a  pepper-corn  to  that  of  a  musket 
aiL  The  chlorite  appears  generally  to  line  the  cavities  in  the  amygda- 
•id,  and  to  have  been  first  deposited.  Calcareous  spar  or  some  zeolite 
*  agate  was  then  deposited,  filling  the  cavity,  so  thai  where  the  rock  is 
t)ken  and  the  spherules  are  exposed  ,^  they  appear  like  gteen  balls,  their 
irfece  being  covered  with  chlorite.  At  the  Lalce  Superior  Company's 
ines,  it  was  observed  that  when  a  cavity  in  the  amygdaloid  was  filled 
ith  chlorite,  a  granule  of  copper  was  almost  invariably  found  in  its  centre, 
t  another  portion  of  the  amygdaloid,  near  the  cop|)er  vein,  the  cavities 
ere  filled  with  pure  copper  or  silver,  or  with  both  these  metals. 
It  is  difficult,  if  not  impossible,  in  the  present  state  of  science,  to  account 
r  these  phenomena^  either  by  igneous  agency  or  by  infiltration  fi-om  an 
ueous  solution.  The  rock  presents  in  its  general  aspect  the  appearance 
a  slag,  from  which  the  coppe/  had  not  been  separated.  The  sole  of  an 
i  reverbatory  refining  copper  furnace  resembles  very  much  this  rock; 
It  still,  on  minute  mmeralogical  inspection,  the  chemist  or  mineralogist 
ill  observe  that  certain  conditions  existed  in  the  copper-bearing  amyg- 
iloid,  which  are  not  reconcilable  with  the  idea  of  its  having  been  charged 
ith  copper  by  sublimation  of  the  metal,  or  even  the  entanglement  of  it 
'-  mechanical  means.  It  would  be  easy  to  make  a  theory  which  would 
emingly  cover  some  of  the  facts,  but  it  is  more  difficult  with  the  speei- 
ens  in  hand  to  believe  in  it;  for  any  one  who  is  deeply  versed  in  the 
inciples  of  science,  and  who  is  aware  of  the  facts  and  their  meaning, 
es  difficulties  that  would  not  be  apparent  to  an  unqualified  observer  or 
Jf-educated  geologist.  To  one  who  is  aware  of  the  significance  of  the 
mplicated  j^ienomena  presented  in  these  rocks,  and  the  difficulty  of  ex- 
aining  them  by  any  known  principles  of  science,  a  crude  theory  or  hy- 
Jthesis  seems  an  impertinence.  He  prefers  to  allow  the  facts  to  remain 
lexplained,  ratlier  than  bedim  his  vision  by  the  colored  glasses  of  theory, 
id  be  thus  led  to  false  conclusions.  I  am  confident  that,  in  the  present 
ate  of  science,  no  explanation  can  be  given  fully  accounting  for  the  asso- 
ation  of  minerals  in  these  trap  rocks,  which  could  not  be  broken  up  by 
I  exhibition  of  other  facts  obtained  on  the  same  spot. 
I  make  these  remarks  that  they  may  serve  as  a  salutary  caution  to  those 
ho  may  desire  to  generalize  phenomena  which  will  tiot  admit  of  it.  It 
better  for  the  present  to  arrange  our  facts  in  order,  and  to>  wait  until 
eir  relations  can  be  better  appreciated^ 

I  value  more  discrepant  facts  than  a  general  theofy — ^holding  that  hasty 
;neralizations  have  done  much  to  obscure  the  vision  of  the  scientific 
orld;  while  a  new  tact,  as  yet  inexplicable,  may  be  a  thread  leading 
rough  the  labyrinth  of  many  complicated  series  of  phenomena. 

Nature  and  origin  of  the  veins  in  the  trap  rocks  of  Lake  Superior. 

From  what  I  have  above  stated,  the  reader  is  doubtless  prepared  to 
*et  with  an  account  of  some  complicated  phenomena;  and  he  will  now 
Part  ii— 26 
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be  gratified /perhaps,  in  the  contemplation  of  a  series  of  facts  altpgether 
new  in  practical  geology,  viz:  the  occurrence  of  veins  of  solid  metallic 
copper  admixed  with  native  silver,  and  yet  not  alloyed  wi&i  it.  There 
are,  also,  most  curious  and  inexplicable  facts  concerning  the  relations  of 
the  associated  minerals  containing  or  contained  in  copper.  By  reference 
to  the  catalogue  of  specimens  of  minerals  I  have  collected  for  the  use 
of  the  government,  the  reader  will  see  that  most,  if  not  all,  of  the  facts 
to  which  I  shall  call  his  attention  are  represented  by  those  specimens. 

Nature  of  veins. 

Veins  are  fissures  in  the  rocks  filled  with  other  minerals;  contempora- 
neous voins  are  thos6  which  originated  with  the  rock  and  are  of  the  same 
age.  They  are  distinguished  by  their  running  out  either  in  length  or 
depth,  and  are  rarely  valuable  as  depositaries  of  metalliferous  oresi  To 
this  class  of  veins  belong  the  stock-werkes  of  the  German  miners. 

True  veins  generally  traverse  the  strata  when  they  occur  in  a  stratified 
rock,  and  form,  with  the  line  of  strike  of  the  strata,  a  considerable  angle. 
This  class  of  veins  is  found  to  be  more  regular  than  those  running  paral- 
lel to  the  layers  of  stratified  rocks,  and  have  most  frequently  well-defined 
walls,  often  incrusted  with  layers  of  veinstone,  prehnite,  quartz,  calca- 
reous spar,  or  some  other  of  the  associated  miri^als — this  margin  being 
called  saalbandes  by  the  German  miners.  The  fissure  is  filled  with  vein- 
stones of  various  kinds  and  with  the  metalliferous  or  metallic  naatters, 
constituting,  with  the  accompanying  minerals,  the  hde.  Sometimes  the 
vein  at  the  surface  consists  entirely  of  prehnite,  containing  only  min^ite 
specks  of  copper  within  the  crystals,  or  very  sparsely  scattered  through 
the  massive  prehnite.  These  veins  oflen  lead  to  solid  metallic  copper, 
and  the  veinstone  gives  place  to  that  metal. 

On  removing  the  prehnite  attached  to  the  masses  of  pure  copper,  the 
copper  is  tbund  to  be  impressea  with  the  forms  of  its  crystals,  snowing 
that  the  copper  was  either  fluid  at  the  time  it  was  brought  in  contact  with 
the  prehnite  walls,  or  that  it, was  deposited  upon  them  from  some  solution 
of  the  metal,  or  by  condensation  of  its  sublimed  vapor;  both  of  these 
hypotheses  are,  however,  objectionable. 

The  surface  of  the  solid  copper  is  also  impressed  by  crystals  of  calca- 
reous spar,  quartz,  analcine,  datholite,  and  by  most  of  the  minerals  which 
occur  on  the  sides  of  the  vein.  We  also  observe  that  fine  brilliant  scales 
of  pure  copper  exist  in  the  interior  of  all  these  minerals,  even  in  the  per- 
fectly formed  crystals.  It  is  obvious,  therefore,  that  copper  was  present 
in  its  metallic  state  at  the  time  when  the  minerals  in  the  veins  were 
formed ;  while  it  is  obvious,  from  what  I  have  previously  stated,  that 
there  was  a  subsequent  filling  of  the  Vein  by  metallic  copper  introduced 
by  some  means  not  yet  satisfactorily  ascertained. 

It  has  been  supposed  by  some  geologists  that  the  contents  of  the  veins 
were  introduced  by  galvanic  segregation,  an  hypothesis  likewise  open  to 
many  objections.  In  the  first  place,  we  would  ask,  From  what  was  the 
copper  segregated  ?  and  if  it  was  derived  from  disseminated  particles  in 
the  rocks,  in  what  state  did  it  traverse  them  and  concentrate  in  the 
veins  ?  Again :  How  can  we  conceive  of  a  battery  formed  of  the  sand- 
stone and  trap  rocks  to  have  been  formed  so  as  to  make  the  veins  their 
poles?    If  the  rocks  were  galvanic  at  one  time,  we  ought,  as  these  rela- 


1 

I 


403  [  1  ] 

to  each  other  are  still  the  same,  to  find  a  galvanic  current  in  them 
even  though  it  may  have  diminished  in  strength  since  the  rocks  be- 
cold.  There  is  magnetism,  as  is  very  obvious,  in  all  these  veins, 
polarization  in  the  walls,  which  form  the  terminations  of  the  masses 
ipj  but  we  have  as  yet  no  proofs  of  a  galvanic  current  in  them.  It 
ny  intention  to  have  tested  this  question  most  thoroughly  during 
»st  summer,  but  my  field-work  was  interrupted  by  orders  of  the 
rtment  of  the  Interior.  More  may  be  learned  of  the  laws  that  nro- 
i  the  deposition  6f  copper  and  silver  in  these  mines  by  a  prolonged 
'  at  chosen  places^  than  by  hastily  running  over  the  country  with 
fectcUion  of  diligence^  BXiA.  without  any  correct  views.  I  was  in 
\^  therefore,  to  have  been  allowed  time  for  these  important  investiga- 
;  and  after  properly  instructing  my  assistants,  to  have  left  to  them 
srenaony  of  visiting  those  townships  wher«  the  nature  of  the  geology 
>een  sufficiently  proved  to  render  it  unimportant  for  me  to  visit  them 
rson.  It  is  obvious  to  geologists'  famiUar  with  geological  surveys, 
firom  coast  exposures,  aud  those  in  the  beds  of  rivers  and  upon  hill- 
,  where  the  rocks  are  best  determined,  the  positions  of  the  inland 
is  can  be  mosft  satis&ctorily  ^certained.  Still,  in  order  to  obey  in- 
tions,  we  have  to  visit  all  the  townships,  even  though  they  are 
-ed  by  soil  and  swamps^  and  if  no  additional  facts  in  the  geology  are 
tained,  it  is  possible  we  may  add  something  to  our  knowledge  of  the 
;raphy.  In  the  mineral  lands^  however ^  I  chose  cdways  to  go  myself 
gk  ^very  township  along  ihe  probable  line  of  mineral  deposiles.  This 
U  been  done,  and  all  the  facts  which  can  be  obtained  in  the  present 
of  the  cotmtry  are  learned,  so  far  as  concerns  the  geology  and  mine- 
y  and  mines  of  Keweenaw  point  and  of  Isle  Royale. 
turning  from  this  digression,  I  would  next  describe  another  class  of 
which  run  parallel  to  the  direction  of  the  trap  range,  and  he  be- 
1  it  and  the  sandstoties,  in  amygdaloidal  rock  or  in  epidote.  These 
<,  or  beds,  as  they  are  also  called,  are  not  generally  regarded  as  per- 
;nt  for  mining  purposes,  and  yet  they  are  often  sufficiently  powerful 
ich  to  render  them  worthy  of  attention.  The  miner,  I  know,  looks 
em  with  distrust^  and  is  unwilling  to  lay  out  expensive  work  on 
;  but,  so  far  as  they  have  been  opened  in  one  or  two  of  the  Ontona- 
dcations,  they  have  given  promising  results,  insomuch  that  I  would 
miend  the  thorough  examination  of  one  of  those  beds  by  regular 
ig  operations,  so  as  to  decide  on  their  permanency. 

Journal  kept  on  the  Ghqlogical  Survey  in  1847. 

ne  3. — I  sent  a  party  of  assistants  and  sub-agents  to  Detroit  to  obtain 
ies  for  the  survey,  and  tliere  to  await  the  arrival  of  the  other  mem- 
of  the  corps. 

.  Locke,  one  of  the  assistants,  was  at  Washington,  and  was  requested 
n  the  party  at  Detroit  6n  the  10th  of  June. 

fie  7. — I  left  Boston  with  the  remainder  of  the  corps,  and  joined  the 
at  Detroit,  to  which  place  I  had  requested  the  Secretary  of  the  Trea- 
to  send  the  funds  required. 

%e  13. — The  party  was  sent  from  Detroit  to  the  Sault  Ste.  Marie.  I 
ned  in  Detroit  awaiting  the  arrival  of  a  draft  on  the  Treasury  De- 
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partment,  and  for  copies  of  township  plata  and  maps  from  the  ennreyor 
general's  office. 

June  15. — I  went  to  Ann  Arbor  to  examine  the  specimens  collected  by 
the  late  Dr.  Houghton. 

June  16. — I  receivc^d  a  letter  from  Mr.  Young,  Commissibner  of  the 
General  Land  Office  at  Washington,  informing  me  that  my  letter  to  the 
Secretary  of  the  Treasur)',  asking  for  a  remittance;  had  been  attended 
to. 

June  19. — I  received  a  letter  from  th^Comtnissioner  of  the  General  Land 
Office,  authorizing  me  to  draw  upon  the  treasury  of  the  United  Stales  for 
$2,500. 

June  21. — Negotiated  the  draft  with  C.  C.  Trowbridge,  esq.  Deposited 
in  his  hands  for  safe  keeping  $=2,000,  and  took  $j600  in  silver  for  part  py- 
raent  to  niy  boatmen.  Left  Detroit  for  Mackinaw  and  the  Sault  Ste. 
Marie;  at  (he  latter  place  we  found  the  advanced  parly  waiting  for  a  pas- 
sage to  Copper  Harbor. 

June  24. — Left  the  Sault  Ste.  Marie  for  Copper  Harbor. 

June  25. — Reached  Grand  Island,  where,  during  a  short  stay  at  noon, 
I  took  a  meridional  altitude  o/  the  sun  to  determine  the  latitude  of  the 
place,  which  was  found  tp  be  46^29^'.  At  noon ,  barometer  eight  feet 
above  the  level  of  the  lake  stood  at  29.502,  temperature  78^  Fahrenheit. 
Temperature  of  the  lake  far  out,  is  -|-  2^°  C.  =  36^^  Fahrenheit.  Tempera- 
ture of  the  air  at  same  time,  -f-  9°  C.  =  48^  Fahrenheit.  Time  of  the  obser- 
vation j  5  p.  m.  Dr.  Locke  and  myself  measured  the  height  of  the  nmral 
cliffs  at  the  Pictured  Rocks,  while  the  steamboat  was  passing  by  them, 
and  found  them  to  be  175  feet  high. 

June  26. — We  reached  Copf>er  Harbor. 

June  27. — Went  to  Fort  t)'ilkins-^saw  ordnance  sergeant  Wright — 
took  up  quarters  there,  promising  to  obtain  orders  from  the  Quartermaster 
General  for  permission  to  occupy  them.  Took  time  and  variation  observa- 
tions  by  altitude  and  amplitude  of  the  sun.  Watch,  originally  set  to  Bos- 
ton time,  was  found  to  be  Ih,  11m.  23^.  fast  for  mean  time  of  Copper 
Harbor.  Rate  of  watch  determined  subsequently,  13"  loss  per  diem — hence 
the  difference  in  time  between  Boston  and  Copper  Harbor  is  lA.  7^n.  3s, 

Variation  (declination)  of  the  magnetic  needle,  by  amplitude,  found  to 
be  5^  10'  east. 

June  28. — Wrote  to  Washington — arranged  and  adjusted  our  instru- 
ments— selected  our  materials,  and  divided  the  corps  into  three  surveying 
parties. 

June  29. — Went  to  Eagle  river  with  my  whole  corps  for  the  purpose  of 
instructing  the  young  men  in  the  business  of  mining,  and  to  prepare  them 
for  observations  on  veins  they  might  discover  in  the  districts  they  would 
be  sent  to  explore.  These  mines  had  all  been  previously  surveyed  by  me, 
and  afforded  admirable  opportunities  for  showing  the  progressive  enriching 
of  Veins  as  they  descend  into  the  rocks.  At  the  same  time  Dr.  Locke 
and  Mr.  Mullet,  my  surveyor,  had  opportunities  for  making  a  series  of 
interesting  observations  on  the  magnetism  of  the  trap  rocks,  and  of  the 
disturbance  of  the  magnetic  needle  near  the  veins. 

Jiuie  30. — ^Examined  the  Lake  Superior  Company's  mines,  which  are 
not  in  operation  at  this  time;  but  the  superintendent  awaits  orders  from 
the  trustees  of  the  company.  I  descended  into  every  shaft  that  had  been 
sunk,  and  examined  every  level  with  as  much  care  as  was  practicable, 
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ind  searched  the  rocks  and  the  vein  for  the  purpose  of  learning  the  state 
>f  the  mine.  It  appears  that  shaft  No.  2,  passed  into  the  western  side  of 
:he  vein,  was  very  rich  in  copper  and  silver  at  the  surfece,  where  it  imme- 
1  lately  bordered  upon  the  central  vein  or  leader^  and  impoverished  as  it 
left  it  in  descending.  After  working  for  a  time  in  the  barren  rock,  the 
miners  sent  off  a. level  towards  the  river,  with  the  intention  of  striking  the 
vein  under  the  stream,  but,  to  their  great  surprise,  opened  into  a  deep  and 
wide  ravine,  or  anciefit  channel  of  the  river,  filled  with  great  masses  of 
copper,  lumps  of  copper  and  silver  mixed,  snoall  globules  of  pure  silver,  all 
rounded  and  worn  by  tlie  action  of  running  water,  and  mixed  with  sand, 
gravel,  and  water- worn  pebbles.  A  single  mass  of  silver  was  obtained 
from  this  ravine  which  weighed  6j4  lbs.,  and  was, worth  $130.  It  is  now 
n  the  cabinet  pf  the  United  States  mint  in  Philadelphia.  Masses  of  cop- 
ier varying  in  weight  from  a  few  ounces  to  more  than  a  thousand  pounds 
Fere  also  obtained,  and  were  exported  to  France  and  sold.  The  miners 
ailed  the  ravine  a  cavern,  aud  did  not  fully  understand  its  nature  and 
origin.  To  me  it  was  immediately  apparent  that  the  water  af  the  river 
lad,  in  ancient  times,  cut  away  the  more  easily  decomposable  veinstone, 
irid  had  left  the  copper  and  silver,  which, on  account  of  their  high  specific 
[ravity,  sank  to  the  4M>ttom,  while  the  lighter  earthy  parades  were  washed 
iway.  The  topper  warworn  by  the  abrasion  of  sand  and  boulders  of 
ocks,  and  was  left  in  the  ravine  with  the  large  boulders,  which,  obstruct- 
Qg  the  running  water,  and  entangling  the  saud  washed  down  the  stream, 
caused  the  grisKlual  filling  up  of  itiis  trench.  The  river,  turned  aside  by 
his  obtruction,  wore  its  way  into  the  rocks,  and  formed  a  new  channel, 
[t  is  probable  that  there  was  formerly  a  water- fall  at  this  place,  and  that 
he  rocks  have  gradually  been  worn  down  to  the  present  level,  the  falls 
lisappearing  Ou  this  account.  Such  is  the  probable  origin  of  this  ravine; 
Lod  it  appears  that  the  river  had  done  the  first  mining,  directly  in  the  vein. 
S^o  one  could  have  known  in  advance  that  such  an  opening  would  have 
)een  found,  so  far  beneath  the  present  bed  of  the  river,  but  it  was  certainly 
infortunate  for  the  mines  that  a  level  should  have  been  sent  off  so  near 
he  surface.  It  was  done  contrary  to  my  advice.  Some  good  has  resulted 
From  it,  for  the  triie  position  of  the  vein  has  been  demonstrated  by  it,  as 
the  bottom  of  the  ravine  exposes  a  green  veinstone,  mixed  with  calcareous 
$par«  in  which  there  are  globules  and  pieces  of  copper  and  silver,  and  it  is 
lighjy  probable. that,  if  proper  mining  operations  are  carried  on  here,  a 
ich  lode  may  yet  be  won.    . 

After  examining  into  the  condition  of  these  mines,  I  made  a  series  of 
na^netic  obs^vations  around  them  by  means  of  a  solar  compass. 

The  declination  of  the  magnetic  needle  was  found  to  be — 
At  the  mines,  6i°  E. 
N.  E.  side  of  the  river,  240  E. 
At  shaft  No.  2,  2^^  E. 
Between  shafts  1  and  2,  1°  W. 
At  the  office,  a  few  hundred  yards  west  o(  the  mine,  7°  E. 

The  course  of  the  vein  in  shaft  No.  2-wa$  N.  30^  W. 

Dip  of  the  wall  rock  in  raviue,  N.  E.  70°. 
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Barometricttl  observations  at  the  mouth  ff  Eagle  river y  6J  feet  above  th 

surface  of  lake, 

B\  feet  above  surface  of  lake,  9h.  25m.,  29.460,  T.  17®  C,  t.  16®  C. 

At  Lake  Superior  Copper  Ce.'s  office,  lOh.  30ln.^  29.210,  T.  22°  C, 
t.  22°  C. 

Height  by  bwometrical  obserration^  266  feet j  height  by  prcYiotis  level- 
ling, 246.14  feet. 

Jtdy  1. — Visited  the  Cliff  mine,  belonging  to  the  Boston  and  Pittsburg 
Mining  Company,  situated  on  the  southwest  branch  of  Eagle  river,  about 
three  miles  west  from  the  office  of  the  Lake  Superior  Copper  Company. 
This  mine  I  surveyed,  anterior  to  its  being  wrought,  in  the  summer  of 
1845,  in  company  with  Mr.  J.  D.  Whitney. 

Barometrical  observations  at  office  of  the  Boston  and  Pittsburg  Go. — 
121  p.  m.,  B.  29.13,  T.  24^  C,^  n  241^  C. 
4|  p.  m.,  B,  29.10,  T,  25^  C,  t.  24^^  C. 

These  observations  were  taken  to  determine  the  etevalion  of  that  spot,, 
which  is  found  by  calculation  to  be  404  feet  above  Lake  Superior. 

At  this  mine  there  are  thirteen  houses^  most  of  which  are  bow  occu- 
pied by  people  attached  to  the  mines.  One  of  them  contains  a  steam- 
engine  and  set  of  dry  stamps,  which  were  put  np^  and  after  a  short  time^ 
proved  to  be  useless. 

The  Cliff  mine  is  one  of  the  most  remarkable  known,  fer  the  enormous 
masses  of  native  copper  it  contains.  One  of  the  masses,  now  got  out,  is 
estimated  at  60  Ions  weight.  It  is  cut  by  means  of  steel  chisels,  driven 
by  blows  of  a  heavy  sledge-hammer — one  man  holding  the  chisel,  while 
the  other  strikes  with  the  sledge ;  a  groove  is  mortised  out  across  the  mass 
of  copper,  and  then  a  series  of  ribbons  of  it,  about  a  quarter  of  an  inch 
in  thickness,  are  cut  out,  until  the  channel  thus  mortised  divides  the 
mass.  TJiey  divide  the  copper  into  niasses  of  about  a  ton  or  a  ton  and  a 
half  in  weight— the  cost  of  cutting  it  being  now  $10  per  square  foot  pf  cut 
surface,  measured  on  one  side  of  the  mortise.  <  The  copper  is  perfectly 
malleable  and  ductile,  and  is  very  tough.  During  the  past  summer,  44 
copper  rocks,  weighing  61,995  lbs.,  ^nd  77  barrels,  weighing  42,356  Ibs.^. 
mixed  with  some  rock,  were  obtained — the  whote  being  estimated  at 
104,361  lbs. — averaging  a  little  over  60  per  cent,  of  clean  copper.  The 
ore  put  up  in  barrels  is  estimated  by  Captain  Stapks,.  who  is  now  iu  chai^ 
of  the  mine,  at  50  per  cent,  copper.  The  masses  of  solid  copper  aie  nearly 
pure,  and  ought  to  yield  more  than  9U  per  cent,  of  refined  metal  in  the 
face — the  only  impurities  being  a  little  rock  attached  to  the  surface,  or 
rarely  included  within  the  copper. 

Descended  into  the  shaft  of  the  mine,  which  now  reaches  208  feet  in 
depth.  Masses  of  copper  were  seen  in  the  2d  and  3d  shafts,  and  at  the 
lowest  level,  where  the  metal  is  m  solid  veins,  and  quite  pure. 

These  masses  of  pure  copper  are  removed  by  finding  some  place  wbeie 
a  hole  may  be  made  in  the  rock,  and  then  firing  a  heavy  blast,  tamped 
by  sand.  This  starts  the  copper  from  the  wall  rock,  and  sometimes  re- 
moves it  entirely  from  the  rock.  The  masses  are  then  cut  up  in  the  miii£9 
by  means  of  chisels,  as  before  stated •  The  mass  now  being  cut  up  is  8 
inches  in  thickness,  on  an  average.  The  vein  varies  from  two  to  four  feet  in 
width,  and  has  no  distinct  saalbnrtdes  in  the  lower  part  of  the  mine, 
though  they  appear  higher  up.     It  seems  to  be  a  true  and  distinctly  chai- 
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erized  vein,  and  increases  in  width  and  richness  as  it  descends  in  the 
k. 

[  measured  the  height  of  the  cHff  in  which  the  vein  is  seen,  and  found 
a  level  that  it  was  297  feet  high,  and  to  the  upper  exposure  of  the  vein 
J  height  was  213  feet.  The  slope  of  the  cliff  is  40°,  and  the  distance 
iasured  on  that  slope  to  the  top  of  the  vein  was  330  feet.  By  baromet- 
al  observation,  the  height  of  the  top  of  the  cliff  is  701  feet  above  the 
el  of  Lake  Superior. 

i  series  of  magnetic  observations  was  made  in  the  mines  by  my  assist- 
;,  Dr.  Locke;  and  on  the  surface  the  declination  was  measured  by  Mr. 
Jlet,  my  surveyor,  on  both  sides  of  the  vein,  from  the  base  of  the  cliff 
Xs  summit.  The  following  are  the  results  obtained  by  the  solar  com- 
s: 

The  course  of  the  vein,  as  determined  by  solar  compass,  is  N.  38®  W. 
Declination  of  the  needle  at  the  top  of  the  vein,  on  the  west  side,  5® 
E.;  on  the  east  side,  4®  50'  E. 
Declination  of  the  needle  lower  down,  on  the  west  side,  4P  36'  E.;  on 

east  side,  5°  30' E. 

Declination  of  the  needle  at  the  upper  drift,  on  the  west  side,  5®  45'  E.; 
the  east  side,  6°  lO'  E. 

Declination  of  the  needle  at  the  junction  of  the  compact  trap  and  amyg- 
oid,  on  the  west  side,  2®  45'  E.;  on  the  east  side,  0^  50'  E. 
Declination  of  the  needle  lower  down,  on  the  west  side,  not  observed; 
the  east  side,  0°  50' E. 

Declination  of  the  needle  all  the  way  to  the  lowest  drift,  on  the  west 
B,  not  obser\'ed;  on  the  east  side,  6°  50'  E. 

i^or  Dr.  Locke's  observations  on  the  mtensity  of  magnetism  and  the 
Uiiation  of  the  needle  in  the  mines,  I  refer  to  his  report  which  is  an- 
ced  to  this. 

ifter  making  a  pretty  thorough  examination  6f  the  mine,  and  fiilly  ex- 
iniug  it  to  all  members  of  my  party,  I  requested  the  superintendent  to 
cit  the  directors  of  the  company  to  have  a  plan  and  section  of  the  mine 
pared,  and  to  furnish  tne  with  a  copy  for  the  use  of  the  government, 
is  I  subsequently  employed  Mr.  S.  W.  Hill  to  do  for  me,  and  it  was 
wn  by  Mr.  W.  Schlatter  during  the  winter,    I  directed  Mr.  Hill  to  meas- 

every  opening,  and  to  calculate  the  cubic  contents  of  the  space,  so  as 
jive  som^  idea  of  the  amount  of  work  done  at  this  mine.  This  was 
le  according  to  my  wishes,  and  is  represented  in  the  section  furnished 
me  to  the  department,  a  reduced  copy  of  which  accompanies  this  re- 
t.     (See  plate  1.) 

List  of  mirterah  found  by  me  at  the  Boston  and  Pittsburg  Company^ s 
^6,  on ^a^fcrtrer. 7— Native  copper,  crystallized;  native  copper,  dentri tic; 
ive  copper,  impressed  with  crystals  of  prehnite;  native  copper,  ira- 
ssed  with  crystals  of  calc  spar;  native  copper,  impressed  with  crystals 
jnartz;  red  oxide  of  copper  m  fibrous  crystals  in  the  vein,  also  incrust- 
;  the  native  copper;  native  silver  in  copper  and  in  prehnite;  analcime; 
monite;  compact  table  spar;  anhydrous  prehnite;  cellular  dentri  tic 
irtz;  calcareous  spar;  botryoidal  jwrehnite. 

Wy2. — This  day  we  went  to  Copper  Palls  mine,  on  township  58, 
ge  31,  section  II,  to  make  an  examination  of  their  works,  and  to  ex- 
n  the  mine  to  my  party.  On  going  from  Sand  bay,  I  took  a  baromet- 
1  observation  on  the  shore  of  the  lake,  and  then  proceeded  through  the 
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woods  to  the  mines,  and  made  barometrical  observations  there,  and  by 
these  observations  determined  the  height  of  the  mines  above  the  lake  levd. 

At  the  shore,  the  barometer  stood  B.  29.530,  T.  22^  C,  t.  21°  C. 

After  allowing  the  barometer  to  cool,  B.  29.515,  T.  22^  C,  t.  19Jo  c. 

At  the  office  of  Copper  Falls  mine,  B.  29  30,  T.  24^  C,  t.  25°  C. 

The  height  by  calculation  is  214^  feet  above  the  level  of  Lake  Superior. 

I  descended  into  the  mines,  with  my  assistants,  and  explained  every- 
thing to  them,  taking  notes  of  every  fact  of  itnportance  Examined  the 
2d  shaft,  in  which  is  the  80- feet  level.  The  direction  of  the  vein  is,  by 
compass,  N.  26°  to  30°  W.,  S.  26°  to  30°  E.  It  dips  to  the  westward  70°. 
There  is  a  vein  of  solid  copper,  and  a  veinstone  rich  in  a  mixture  of  na- 
tive copper  and  native  silver.  It  is  18  inches  thick,  and  the  sheets  of 
copper  are  from  4  to  &  inches  in  thickness.  The  vein  becomes  thinner  to 
the  northwestward.  One  of  the  masses  of  copper  got  out  was  20  fet 
long,  9  feet  wide,  and  from  4  to  6  inches  thick,  and  weighed  by  estima- 
tion ten  tons.  There  are  five  shafts  sunk  in  this  vein,  the  deepest  pene- 
trating perpendicularly  120  feet.  The  longest  level  is  80  fiset  in  a  straight 
line,  and  there  is  also  a  cross-cut  of  20  feet  at  its  extremity. 

The  adit  level  is  4^2  feet. 


Shaft  No.  1     - 

78 

"        2    - 

120 

"       3    - 

43 

"        4    - 

IH 

"        6    - 

31 

it 
a 


These  five,  shafts  were  all  carefully  examined  by  me  in  company  with 
the  mining  agent,  Joshua  Childs,  esq.,  who  politely  aided  me  in  my  re- 
searches. He  also  promised  to  furnish  me  with  a  plan  of  the  mine  and 
with  a  good  set  of  specimens  of  the  ores  and  minerals.  He  has  a  hand* 
some  collection  of  the  rare  and  beautiful  productions  of  this  remarkable 
mine.  His  crystals  of  metallic  copper  are  the  finest  in  the  world,  and 
many  of  his  specimens  of  crystallized  minerals  are  very  perfect  and  beauti- 
ful. Among  the  curious  ones  is  a  singular  variety  of  analpime,  of  a.  salm- 
on red  color,  and  presenting  the  singular  form  of  a  long  rhombic  prism, 
as  if  pseudomorphic.  The  terminations  of  these  crystal^  are  trihedral* 
the  inchnation  of  the  planes  on  each  other  being  about  100^,  This  mine- 
*  ral,  by  analysis,  I  afterwards  discovered  to  be  a  mixture  of  leonhardite 
and  analcime. — (See  analysis.)  It  occurs  in  crystallized  calcareous  spar 
traversing  the  rhornbic  masses  of  that  mineral,  and  is  asi^ociated  wiih 
regular  ciystals  of  analcime  and  leonhardite.  I  examined  with  minute 
accuracy  every  mineral  in  Mr.  Childs's  collection,  and  proposed  to  seud 
Mr.  Whitney  to  make  drawings  of  the  finest  crystals,  but  he  never  had 
time  to  attend  to  it,  having  been  occupied  until  after  1  left  the  field  at  the 
Ontonagon  river.  While  at  Copper  Palls  mines  I  directed  a  series  of 
magnetic  observations  to  be  made  by  my  surveyor,  Mr.  S.  H.  Mullet,  for 
the  purpose  of  learning  the  variation  of  the  declination  of  the  magnetic 
needle  at  difierent  points  around  the  copper  vein;  and  Dr.  Locke,  my  as- 
sistant geologist,  also  made  his  observations,  which  are  contained  in  his 
report. — (See  his  report.) 

Mr*  Mullet  reported  to  me  the  following  results  of  his  observations  oa 
the  declination  of  the  magnetic  needle  as  determined  by  the  solar  com- 
pass. The  observations  were  directed  to  be  made  on  both  ^ides  of  the 
vein^  beginning  below  the  lowest  exposure  of  it. 
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On  the  east  side  of  the  vein^  at  the  lower  shaft,  the  variation  was  6^ 
y  E.,  and  in  three  different  places  towards  the  npper  shaft  the  same  re- 
ilt  was  obtained.  On  the  west  side  of  the  vein  the  variation  was  also 
und  to  be  6°  40'  E.,  in  five  different  stations,  so  that  it  was  evident 
ere  was  no  magnetic  disturbance  produced  by  this  vein. 
Above  the  race  or  falls,  where  there  is  a  junction  of  the  sandstone  and 
ap  rock,  the  declination  was  4°  25'  E.,  and  three  rods  farther  up  on  the 
ndstone  it  was  5°  20'  E.  These  observations  accord  with  those  made 
se where  at  the  junctions  of  these  two  rocks,  and  prove  that  there  is  a 
jcided  effect  produced  on  the  magnetic  needle  by  the  contact  of  these 
TO  rocks,  but  that  the  copper  vein  has  nothing  to  do  with  it.  Afler  ex 
aining  these  mines  we  walked  to  Eagle  Harbor,  which  is  two  miles  dis- 
at,  and  spent  the  night  there. 

I  saw  Mr.  French^  the  agent  of  the  IJagle  Harbor  Company,  who  gave 
B  much  information  concerning  his  operations  in  mining  at  Eagle  Har- 
f.  This  company  has  been  working  with  a  small  party  of  miners— 
jht  of  whom  are  now  employed  opening  some  of  the  neighboring  veins. 
rent  with  him  and  examined  all  these  openings.  Sixty  rods  back  from 
B  harbor  38  tons  of  copper  ore  was  raised — 5  tonsvof  it  Wng  nearly  pure 
pper,  and  the  rest  of  it  a  mixture  of  copper,  laumonile,  and  leonhardite. 
le  of  these  veins  runs  nearly  n6rth  and  south,  or  N.  1°  E.  It  is  2  feet 
inches  wide,  and  dips  eastward  65°.  This  vein  has  been  unfortunately 
ened  like  a  trench,  directly  into  the  lake,  and  is  now  full  of  water, 
le  ore  was  tolerably  rich,  and  can  be  very  easily  washed  entirely  free 
•m  the  laumonite.  The  work  has  penetrated  to  the  depth  of  8T  feet. 
few  rods  west  of  this  is  another  pit  where  tKe  vein  is  2  feel  wide,  and 
Dsists  of  copper,  mixed  with  calc  spar.  The  pit  is  now  full  of  water. 
le  pit  is  65  feet  deep.  Farther  west  there  is  another  vein,  3  feet  wide, 
d  contains  copper,  mixed  with  a  soft  greenish  tni;ieral,  resembling  de- 
mposed  serpentine.  With  this  I  found  pulverulent  black,  sulphuret  of 
[q>er,  associated  with  the  pure  metal.  This  pit  is  35  feet  deep.  Farther 
5st  is  stiU  another  vein,  which  is  2  feet  wide,  but  it  has  not  been  wrought 
any  extent. 

West  of  this  is  the  silver  vein,  which  yields  some  good  specimens  of 
Uive  silver,  near  the  surface,  in  the  decomposed  rock.  Copper  was 
LUid  there  in  a  sort  of  indurated  clay,  resembling  decomposed  serpen- 
le,  and  in  trap  rock  in  snaall  string  veins,  which  were  quite  irregular. 
Mi.  French  gave  me  specimens  of  all  the  ores  he  had  raised,  and  offered 
furnish  a  plan  of  all  his  mines.  He  stated  to  me  that  he  had  measured 
id  sounded  Eagle  Harbor  during  the  winter,  when  it  could  best  be  done 
I  the  ice,  and  that  he  found  the  harbor  4  rods  less  than  a  mile  wide, 
he  greatest  depth  of  water  in  the  harbor  is  100  feet,  and  that  on  the  bar 
10  feet,  and  can  be  easily  deepened  there  to  16  feet  by  blasting  away 
e  rocks.  This  ought  to  be  done  for  the  safety  of  loaded  steamboats, 
hich  frequently  take  shelter  in  this  bay.  The  veins  at  Eagle  Harbor 
ive  proved  richer  than  I  supposed  they  would  be  when  I  first  surveyed 
em  in  1844,  and  are  worthy  of  systematic  minings— the  operations  which 
ive  thus  fax  been  made^  being  merely  shallow  explorations. 
Mr.  Taylor,  of  Eagle  Harbor,  also  gave  me  some  very  curious  speci- 
3ns  of  native  copper  in  analcime,  and  a  very  pretty  piece  of  doubly  re- 
Lcting  calcareous  spar,  both  of  which  he  obtained  at  the  mines  at  this 
ace.  '       . 
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List  of  minerals  obtained  at  Eagle  Harbor. — Datholiie;  laumonlte', 
leonhardite;  calc  spar;  agate;  native  copper;  suphuret  copper;  and  nauv« 
silver. 

July  3, — This  afternoon^ after  examining  the  mines,  we  took  boat  k 
Copper  Harbor,  and  on  our  way  examined  Cyprus  River  Company's  mine, 
on  an  island  of  trap  rock,  near  Agate  Harbor.  We  found  string  veins  i 
laumonite,  much  pinched,  containing  a  little  copper,  but  they  are  of  do 
value,  and  have  been  abandoned. 

Running  along  the  shore  we  verified  my  previous  surveys,  and  stopped 
to  examine  the  New  York  Company's  mine,  which  was  opened  on  a  vein 
of  sulphate  ot  baryta,  colored  black  by  an  admixture  of  sulphuret  of 
copper.  Vari^i^s  forms  of  sulphate  of  baryta  are  found  heje,  and  calca- 
reous spar,  coloredjet  black  with  black  sulphuret  of  copper,  occurs  mixed 
with  the  baryta.  The  crystals  of  calcareous  spar  are  the  scalene  dodecahe- 
dron, the  six-sided  prism,  rhombohedra  more  obtuse  and  more  acute  than 
the  primary,  and  an  infinite  variety  of  modifications  of  the  primary  rhom- 
bohedron.  Sojne  of  the  crystals,  especially  the  variety  called  dog-tooth 
spar,  are  of  a  delicate  blue  color;  others,  especially  the  rhombohedra,  are  of 
a  honey  yellow,  and  the  six  sided  prisms  are  sometimes  transparent  and 
colorless,  or  are  jet  black  from  admixture  of  fine  particles  of  sulphuret  of 
copper. 

The  sulphate^  of  baryta  is  generally  in  the  cock's-comb  form  of  aggre- 
gation, and  is  very  abundant.  The  crystals  on  the  surface  are  while, 
while  in  the  interior  they  are  black,  and  a  deeper  colored  mass  of  almost 
jet  blackness  is  found  on  breaking  up  the  specimens.  The  weight  of 
this  mineral  deceived  the  miners  and  the  geologist  employed  by  the  com- 
pany, and  led  them  into  the  erroneous  belief  that  the  ore  was  valuable, 
when  it  cannot  be  economically  smelted;  the  mineralogist,  however,  feels 
indebted  to  the  company  for  so  large  a  supply  of  interesting  specimens  as 
they  have  raised  in  their  mining  operations — hundreds  of  tons  of  them 
lying  about  the  mine.  The  vein  is  in  conglomerate  rock,  and  is  of  no 
value.  Its  direction  is  north  and  south.  (For  a  list  of  the  minerals  ob- 
tained by  me  I  refer  to  the  accompanying  descriptive  catalogue.)  In  the 
evening  we  rowed  to  Copper  Harbor,  and  remained  there  on  the  4th  and 
6th  of  July. 

July  5. — On  this  day  a  party  of  about  60  gentlemen^  superintendents 
and  others  interested  in  the  mines,  with  others  resident  on  Keweenaw 
point,  held  a  meeting  and  dined  together,  commemorating  the  Declaration 
of  Independence  of  the  United  States.  I  was  invited  to  attend  this  cele- 
bration, which  was  socially  and  temperately  enjoyed,  and  it  afforded  an 
opportunity  for  each  of  the  inhabitants  to  give  an  account  of  his  labors, 
privations,  and  adventures  in  the  first  settlement  of  that  district.  This 
nreeling  enabled  me  to  form  some  estimate  of  the  enterprise  and  zeal  of 
the  early  adventurers,  and  was  highly  instnictive  as  well  as  entertaining. 
A  few  observations  were  made  on  the  morning  of  this  day.  t)r.  Locke 
was  engaged  with  his  magnetic  labors,  and  the  other  members  of  our 
corps  wrote  up  their  journals  of  what  they  had  seen.  At  8  a.  m.,ihc 
barometer  at  Fort  Wilkins,  hung  up  26  feet  above  the  level  of  the  lake, 
stood  B.  29.54,  T.  23°  C.',  t.  23^  C.  The  dew-point  was  ascertained  to 
be  as  follows: 
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Temp,  of  air  23<^  C— Deposition  point      13^  C. 

Vaporization  point    14°  C. 


True  dew-point       13f 


ese  observations  indicated  fair  weather,  and  1  hastened  to  send  out 
sistauts  on  the  several  districts  which  I  had  assigned  to  them. 
/  6. — This  day  Mr., Whitney,  one  of  my  assistairis,  was  sent  with 
Y  of  sub  agents  and  voyageurs  selected  by  him  from  our  men>  to  go 
1  river,  where  we  expected  he  would  be  able  to  join  the  party  of 
surveyors  under  W;  A.  Burt,  esq.,  my  instructions  recommending 
should  send  one  of  my  explorers  with  the  linear  surveyors,  who 

0  be  instructed  by  the  surveyor  general  to  receive  him  into  their 
My  written  instructions  for  the  survey  of  the  district  between 

eal  and  Ontonagon  rivers  were  given  to  Mr.  Whitney;  (a  copy  is 
ded  to  this  report.— See  document  B.)  5  p.  m.,  B.  29.55,  T.  84°, 
•t  Wilkins. 

/  7. — Dr.  John  Lecke  Wiis  fitted  out  with  a  party  of  sub-agents  and 
en,  and  left  this  day  for  Horse  Shoe  harbor,  T.  69,  R.  28  S.  36,  to 
magnetic  observations.  The  results  he  obtained  will  be  found  in 
port.  Dr.  Locke  is  to  follow  the  coast  from  the  head  of  Keweenaw 
►  Chocolate  river,  and  then  to  survey  two  ranges  of  townships  be- 
ihe  Lakes  Superior  and  Michigan. 

/  8. — This  day  I  proceeded  with  my  party  to  examine  the  coast 
d  Keweenaw  point  to  Lac  la  Belle,  and  to  note  the  exact  places 

1  the  junction  of  the  sandstone  and  trap  rocks  look  place.  This 
ffected,  and  specimens  of  all  the  rocks  and  contained  minerals  were 
led.  At  the  extremity  of  Keweenaw  point  the  barometer  waa  ob- 
I  at  2^  p.  m. 

Temity  of  Keweenaw  point,  8  feet  above  Lake  Superior,  at2J  p.  m., 

.50,  T.  23^  C,  f.  23^0.; 

tremity  of  Keweenaw  point,  8  feet  above  Lake  Superior,  at  3J  p.  m., 

.49,  T.  23°  C,  t.  23^0.; 

«t  above  Lac  la  Belle,  at  9f  p.  m.,  B.  29.45,  T.  20^0.; 

ice  of  Lac  la  Belle  Mining  Company,  Sibley's,  at  9}  p.  m.,  B.  29.18, 

•i^C. 

(  remained  over  niglu  at  this  place. 

y  9. — 8  a.  m.  bajrometer  stood,  at  Mr.  Sibley's  office,  B.  29.25,  T. 

;et  of  altitudes  of  the  sun,  for  the  estimation  of  the  longitude  of  the 
,  were  also  taken  in  the  morning. 

:er  examining  the  mines,  I  took  a  series  of  double  altitudes  of  the 
ust  before,  at>  and  after  noon,  for  the  determination  of  the  latitude 
e  place. 

3  p.  m.,  at  Sibley's  office,  B.  29.24,  T.  25°  C,  t.  25^^  C.  As- 
ing  the  mountain  to  the  Bohemian  Company's  mines,  we  found,  at 
n.,  B.  28.945,  T.  27°,  t.  26°.  This  observation  was  taken  at  the 
of  the  company.  On  the  summit  pf  the  mountain,  B.  28.625, 
)J°  C,  t.  26°  C.  One  hour  later,  B.  28.630,  T.  26°  C,  t.  24°  C. 
^t  below  the  summit  of  the  hill  there  is  a  vein  of  copper  ore  in  a 
crystalline  trap,  and   highly  magnetic  with  polarity.     The  vein 
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runs  north  22°  west,  south  229  east,  and  dips  east-southeast  from  63^  to 
70°.  The  vein  is  two  feet  wide,  and  consists  of  calcareous  spar  con- 
taining gray  sulphuret  of  copper.  Upper  mine,  B.  28.70,  T.  26°  C, 
t.  25°  C.  Here  we  observed  two  veins  of  copper  or©  running  northeast 
and  southwest,  and  dipping  to  the  northwest  65°,  consisting  of  nearly 
pure  gray  copper  ore.  Descending  the  hill,  at  the  first  shaft  of  the  Bo- 
hemian Company's  mines  we  found  the  B.  28.865,  T.  26°  C.  I  ob- 
tained  a  collection  of  specimens  of  the  rocks  and  copper  ores,  and  retumel 
to  the  Lac  la  Belle  Company's  cabins. 

JiUy  10. — ^Examined  the  Lac  la  Belle  Company's  mines  in  the  morn- 
ing, and  at  noon  took  a  series  of  double  altitudes  of  the  sun  for  the  de- 
termination of  the  latitude  of  the  place: 

At  noon,  B.  29.20,  T.  26|°  C. 

2  p.m.,  B.  29.20,  T.  26|°  C. 

Lac  la  Belle  mine. — The  lower  drift,  excavated  by  the  miners  em- 
ployed by  this  company,  was  made  for  the  purpose  of  exploring  a  vein  of 
gray  copper  ore,  which  was  discovered  by  the  miner,  W.  Richards^  while 
in  Mr.  Sibley's  employ. 

The  drift  measures  200  feet  in  length,  is  6  feet  high,  and  4  feet  wide. 
This  opening  exposes  the  vein,  which  is  found  to  dip  to  the  eastward 
about  pO°.  'J'he  vein  is  quite  irregular^ — its  width  varying  from  2  feet  2 
inches  to  4  ffeet.  The  ore  is  scattered  throughout  a  veinstone  of  cal- 
careous spar,  and  in  some  places  it  is  quite  rich  in  copper  ore.  Its  gen- 
eral average  yield  of  copper  is  about  six  percent.  There  is  a  cross  course 
or  branch  vein  exposed  near  the  mouth  of  the  drift,  which  is  from  2  to  3 
inches  thick.     Its  course  is  nearly  east  and  west. 

The  magnetic  needle  is  much  disturbed  by  this  crossing,  and  points 
north  and  south  along  a  drifl  which  runs  east  and  west.  The  cross  vein 
dips  north  60°.  In  the  upper  drift  the  principal  vein  >vas  found  to  dip 
to  the  east  60°,  and  to  run  nearly  i^orth  20°  east,  while  the  cross  vein 
runs  east  and  west,  and  dips  north  70°.  An  (opening  or  natulral  cave 
was  found,  where  the  upper  drift  inters  the  hill.  It  was  30  or  40  feet  in 
length,  and  afforded  the  first  view  of  the  vein  to  the  original  expbrer. 
The  drift  excavated  here  is  70  feet  long. 

On  testing  the  temperature  of  the  springs  of  water  which  open  into 
this  drift,  I  found  it  to  be  +7°  C.,  while  the  air  in  the  drift  stood  at 
10°  C,  and  the  exterior  air  was  at  26°  C. 

Owing  to  natural  <jre vices,  the  upper  level  is  quite  wet  from  the  infil- 
tration of  surface  water,  while  that  below  is  comparatively  dry.  A 
branch  of  the  east  and  west  vein  runs  northeast  by  east,  and  is  knoslly 
solid  copper  ore,  and  2  feet  in  thickness.  Gray  sulphuret  of  copper, 
purple  copper,  yellow  copper,  and  iron  pyrites,  are  the  ores  found  in  this 
vein.  Although  the  average  yield  of  the  vein  is  low,  there  are  rich 
pockets  here  and  there  which  yield  a  considerable  quantity  of  ore,  con- 
taining upwards  of  40  per  cent,  of  copper.  It  is  proposed,  if  mining 
operations  are  continued  here,  to  erect  a  stamping  mill,  so  as  to  be  able 
to  pulverize  and  wash  the  ore  up  to  25  per  cent,  before  reducing  it  lo 
black  metal — the  state  in  which  they  propose  to  send  the  ore  to  market. 

I  took  the  temperature  of  the  air  and  water  at  the  farther  end  of  the  200 
feet  level,  and  found  it  to  be  the  same  as  in  the  upper  drift  before  men- 
tioned, the  temperature  of  the  exterior  air  being  25°  C;  that  in  the  mine 
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5  10^  C,  and  the  temperature  of  the  water  was  7°  C.  These  obser- 
ions  were  made  almost  10()  feet  below  the  surface  of  the  ground. 

6  p.  m.,  Sibley's,  B.  29.1T;  T.  25^^  C;  t.  25°  C. 

Dew-point  17|<^;  temp,  of  air,  25^  C. 
July  10. — Saturday  evening,  finished  my  surveys  of  Lac  la  Belle  and 
»hemian  Company's  mines,  and  was  about  leaving,  when  to  our  sur- 
se  Dr.  Locke  and  his  sub-agents  arrived  at  Lac  la  Belle,  and  informed 
5  that  their  boatmen  had  all  deserted  them,  and  had  set  out  on  foot  to 
urn  to  Copper  Harbor./  I  learned  that  the  mutiny  was  got  up  by  the 
atmen,  because  Dr.  Locke  would  not  allow  them  to  make  as  free  use  of 
J  sugar  as  they  wisheii,  and  that  their  demands  were  unreasonable. 
►t  knowing  what  mischief  they  might  do  at  Copper  H^irbor,  I  immedi- 
ly  sent  a  person  through  the  woods  with  a  letter  to  Sergeant  Wright, 
[uesting  him  not  to  harbor  the  deserters  at  Fort  Wilkins. 
While  Dr.  Locke  remained  with  me  he  measured  the  height  of  Bohe- 
an  mountain,  and  obtained  results  within  a  few  inches  of  those  already 
ained  by  me.  Dr.  Channing  also  repeated  the  measurement,  with  the 
ne  results.  Taking  advantage  of  this  visit  to  the  Bohemian  and  Lac 
Belfe  mines.  Dr.  Locke  and  Mr.  Mullet  made  a  series  of  very  interest- 
;  magnetic  observations  on  and  around  the  veins  of  copper  ore.  The 
ults  pf  Mr.  Mullet's  surveys  are  exhibited  in  the  accompanying  dia- 
.m.  Dr.  Locke's  observations  are  contained  in  his  report  on  the  mag- 
ism  of  our  district.    '  ■.  ' 

[n  order  to  have  other  comparisons  of  our  barometrical  measurements, 
squested  Drs.  Locke  and  Channing  to  measure  the  height  of  Mount 
ughton,  and  I  subse(Juently  went  there  and  measured  it  myself.  The 
ults  of  these  separate  measurements  agreeing  within  a  foot,  gave  assur- 
3e  of  the  fidelity  of  those  delicate  instruments. 

^bout  100  tons  of  copper  ore  have  been  raised  by  Mr.  Mandlebaum's 
ners  at  the  Bohemian  Company's  mine,  and  the  ore  is  estimated  to 
itain  about  6  per  cent,  of  copper.  The  cost  of  driving  his  drift  was 
m  5  to  6  dollars  per  linear  foot — the  dimensions  of  the  opening  being  6 
t  in  height  by  3^  feet  in  width,  or  21  square  feet.  In  sinking  the  shaft 
I  cost  was  from  tj  to  8  dollars  per  foot.  On  the  drift  they  excavated 
m  3  to  5  feet  in  a  week,  while  in  sinking  the  shaft  they  penetrated  from 

0  4  feet  per  week.  He  employed  10  miners,  who  worked  only  in  the 
y  time  during  the  sunamer.  In  winter,  when  the  air  of  the  mine  is 
re,  they  will  work  night  and  day.  ( 

Mr.  Sibley,  agent  of  the  Lac  la  Belle  mines,  eqaploys  10  miners,  a  min- 

1  captain,  4  laborers,  and  a  blacksmith. 

Prom  one  of  the  small  but  rich  veins  of  gray  copper  ore,  they  have  ex- 
LCted,  and  have  now  on  hand,  75  bbls.  or  20  tons  of  rich  copper  ore, 
lich  will  yield  from  25  to  30  per  cent.  A  few  tons  of  the  picked  ore 
d  already  been  sent  to  the  smelting  works  near  Boston,  and  by  my 
say  it  was  found  to  contain  40  per  cent,  of  copper.  The  ore  is  rich 
ough,  but  this  vein  is  narrow,  while  the  wide  vein  is  comparatively 
or.  Farther  explorations  will  be  made  to  find  the  vein  at  the  base  of 
)hemian  mountain,  so  as  to  prove  it  at  a  lower  point.  This  mountain 
admirably  adapted  for  easy  mining,  and  it  is^  hoped  it  may  yield  a  profit- 
le  supply  of  copper.  It  is,  however,  as  yet  uncertain. 
fult/  11. — Took  a  series  of  altitudes  of  the  sun  this  morning  for  time, 
jometer  at  Sibley's  office  at  llj  a.  m.,  B.  29.192;  T.  26^  C;  t.  26^ 
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C.  The  dew-point  at  the  same  time  was  found  to  be  14i°  C.  At  noon 
B.  29.1T;  T.  270  C;  t.  27°  C;  1  p.  m.,  levetof  Lac  la  Belle,  B.  29.45; 
T.  29i  C;  t.  29^  C. 

Set  out  for  Mount  Houghton,  and  examined  the  location  of  the  Alliance 
Company  at  the  base  of  the  mountain,  Mr.  D.  Sharwood,  the  agent  of  the 
company,  politely  accompanying  us,  and  lending  us  every  possible  assist- 
ance. 

Before  ascending  Mount  Houghton ,  I  endeavored  to  measure  its  heij^t 
by  laying  out  a  baise  line  on  the  beach,  and  measuring  angles  from  tie 
zenith  by  means  of  the  sextant,  after  the  ingenious  method  proposed  h] 
Monsieur  le  Prof.  Elie  de  Beaumont;  but  owing  to  the  shortness  of  m] 
base  line,  and  the  high  refraction  of  the  atmosphere,  accurate  results  could 
not  be  obtained  by  trigonometrical  means.  The  barometer  was  therefore 
considered  our  most  reliable  instrument. 

The  first  levelling  by  the  barometer  fixed  the  height  of  Mr.  Sharwood's 
cabin,  where  we  spent  the  night,  and  the  next  morning  the  work  was  re- 
newed, and  the  height  of  the  summit  of  the  mountain  was  measured  from 
that  place^  and  on  returning,  this  was  verified  by  repetition  of  theobser 
vations. 

Levelofthelake,5p.  m.,  B.  29.365;  T.  24f°  C.^t.  23^0  c. 

B.  29.365;^ T.  24|o  C;  t.  23^^  C. 

Ascended  immediately  to  Mr.  Sharwood's  cabin;  where,  B.  29.155;  T 
25°  C*  t.  24°  0. 

JulyVi,  Hi  a.  m.,  B.  29.160;  T.  28°  C;  t.  29°  C. 
Dew  point — deposition  point      18°  C.    . 

Vaporization  point  19°  C. 


2)37° 


True  dew-point      1 8^^  C . 


3i  p.  m.,  at  Sharwood's  cabin,  B.  29.19,  T.  27°  C,  t.  27°  C.    Set  out 
for  tne  top  of  Mount  Houghton,  where. 

At  5  p.  m.,  top  of  Mount  Houghton,  B.  28.58,  T.  26^  C,  t.  24°  C. 

After  standing  to  equalize  the  temperature — 

Top  of  Mount  Houghton,  B.  28.57,  T.  26°  0;,  t.  24°  C. 
Do.  B.  28.67,  T.26J°  C,  t.  25°  C. 

Declination  of  the  magnetic  needle  on  top  of  the  mountain  was  6°  Iff 
east.  The  rock  at  this  place  is  a  dull  red  jasper,  stratified  in  structure, 
and  splitting  into  thin  sheets.  It  is  supposed  to  be  an  indurated  fine  red 
sandstone,  which  has  undergone  partial  igneous  fusion  by  the  heat  of  the 
trap  rocks,  which  are  in  immediate  contact  with  it. 

After  examining  the  geology  of  the  mountain  and  collecting  specimens 
of  the  rocks,  we  returned  to  Sharwood's  cabin.  The  jaspery  rock  on 
Mount  Houghton  nins  south  80°  west,  and  dips  northward  70°.  This 
observation  was  made  on  the  east  side  of  the  mountain.  On  our  way  up 
and  down  the  mountain  we  noticed  the  soil  and  the  forest  trees,  ana  ob- 
served one  pine  tree,  which  had  been  struck  by  lightning,  to  be  16  feetin 
circumference  at  four  feet  above  the  roots.  The  forest  trees  indicate  a 
good  soil. 

After  exploring  the  land  towards  Lake  Superior  we  returned  to  Shar- 
wood's cabins,  and  found  B.  29.25,  T.  22^°  (J.,  t  21°  C. 

B.  29.25,  T,  21°  C,  t.  19°  C. 
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'rom  these  observations  we  calculated  the  height  of  Sharwood^s  Feet, 

cabin,  above  the  lake,  to  be     -            -            -            -            -  245.2 

leight  of  Mount  Houghton  above  Sharwood's  -            -            -  C2().8 


ieight  of  the  summit  of  the  mountain  above  the  level  of  the  lake       866 


The  measurements  of  Drs.  Locke  and  Channing  diflfered  from  mine 
[>nly  14  inches:  so  we  may  regard  this  height  of  the  mountain  as  cor- 
rectly ascertained. 

In  company  with  Mr.  Sharwood,  we  examined  the  rocks  for  copper;  but 
very  little,  was  found.  The  works  commenced  here  had  already  been 
abaxidoned,  there  being  no  regular  vein,  and  only  a  few  scattered  particles 
3f  copper  in  the  rock.  The  excavation,  made  by  the  miners  is  on  the 
3ast  side  of  the  mountain,  on  a  cliff  which  opens  upon  the  lake.  Ex- 
ploTations  have  been  undertsJven  on  the  north  «ide  of  the  mountain,  but 
BHth  no  successful  results. 

The  jaspery  rock  reaches,  according  to  Mr,  Sharwood,  nearly  to  Bohe- 
aian  mountain,  and  extends  to  the  lake  shore.  We  had  observed  it  near 
the  Little  Montreal  river,  forming  bold  headlands  extending  into  the  lake, 
ifter  packing  up  our  specimens,  we  returned  to  our  boat  on  Lac  la  Belle, 
md  set  out  for  Copper  Harbor,  stopping  along  the  shore  wherever  any- 
thing attracted  our  attention,  collecting  specimens  pf  the  rocks  and  min- 
erals on  oiu"  way.  Some  fine  agates  were  seen  in  the  amygdaloid;  but  it 
is  almost  impossible  to  get  them  out  whole  without  blasting  the  rock. 
The  limits  of  the  rocks  are  pourtrayed  on  the  geological  map  which  ac- 
!onipanies  this  report,  so  that  it  is  UQiiecessary  to  describe  their  positions 
svith  respect  to  the  township  lines. 

July  14.— Copper  Harbor,  Port.Wilkins,  B.  29.44,  T.  21°  C,  t  21°  C. ; 
iew-point9J°  C,  temperature  of  air  21°  C.  Weut  to  Porter's  island  to  see 
Professor  Mather  and  Mr.  J.  W.  Fostier,  and  left  one  of  my  barometers  with 
Proiessor  Mather  to  observe  regularly, 

J%dy  15.— Heavy  thunder-storm  coming  up;  barometer  falling  rapidly. 
[t  rose  again  as  the  storm  came  on.  The  lake  waters  retired  from  the 
shores,  and  the  level  was  reduced  a  foot,  and  then  flowed  in  again,  in  as 
remarkable  a  manner. 

Professor  Mather  and  Dr.  Locke  observed  this  oscillation  of  the  lake 
corresponded  with  barometric  fluctuations.  I  was  desirous  of  ascertain- 
ing if  this  was  a  general  cause  of  sudden  movements  of  the  water,  which 
could  not  be  traceable  to  the  influence  of  winds,  and  requested  Mr.  Ma- 
ther to  keep  for  me  a  regular  meteorological  journal,  and  observe  the 
movements  of  the  waters  at  Porter's  island,  which  is  a  spot  favorably  sit- 
uated for  such  observations;  he  hais  furnished  me  with  the  original  record 
of  his  observations — a  table,  appended  to  this  report,  with  my  barometrical 
observations. 

Jufyl6. — This  morning  we  have  another  severe  thunder  squall,  accom- 
panied by  violent  wind.  The  wind  renders  the  observations  on  the  rise 
and  fall  of  the  waters  of  the  lake  uncertain.     B.  ?9.14,  T.  23^  C. 

Saw  Mr.  Keeny ,  who  is  here  for  the  purpose  of  obtaining  copper  for  the 
Baltimore  smelting  works. 

jyly  i7._The  storm  being  over,  this  day  Dr.  Locke  resumed  his  voy- 
age along  the  coast  on  his  way  to  Chocojate  river,  taking  with  him  a  new 
party  of  boatmen.     Wo  purchased  of  Messrs.  Mather  <fc  Foster  theu:  boat, 


r  I  ]  416 

which  we  found  already  named  the  ''Geologist,"  a  name  we  allowed  to 
be  continued.  Mr.  Foster  was  desirous  of  being  employed  by  me, and 
Mr.  Peabody,  my  sub-agent,  thinking  he  would  prove  useful,  and  would 
contribute  some  drawings  of  scenery  he  had  made  on  the  lake,  which  would 
add  to  the  interest  of  the  teport,  earnestly  requested  me  to  allow  him  to  re- 
sign his  place  of  sub-agent  and  to  appoint  Mr.  Foster.  The  offices  woe 
all  filled,  and  this  was  the  only  way  in  which  a  vacancy  could  be  created. 
I  acceded  to  Mr.  Peabody 's  proposal  and  appointed  Mr.  Foster  to  t!» 

Slace  he  had  left  vacant.  Mr.  Peabody  took  upon  himself  the  tiomim 
uty  of  packman  of  instruments,  but  really  performed  high  scienfific  lahon^ 
making  most  of  the  barometrical  and  astronomical  calculations  required. 
His  object  in  resigning  his  place  was  to  avoid  being  sent  away  on  a  sepa- 
rate section,,  wishing  to  be  constantly  with  me  in  order  to  improve  him- 
self in  mineralogy  and  geology.  The  difference  in  pay  was  regarded  by 
him  as  of  no  account,  and,  for  a  supposed  advantage  to  the  survey,  he 
generously  gave  up  his  place  of  his  own  accord^  The  next  movement  I 
contemplated  was  to  go  to  Isle  Roy;ale  and  make  a  (Complete  exploration  of 
the  geology  and  mining  resources  of  that  island.  An  opportunity  was 
afforded  for  making  a  rapid  tour  of  the  northwestern  portion  of  the  lake  in 
a  steamboat,  which  was  to  take  a  party  around  tlie  shores,  and  land  at 
«very  point  of  interest.  This  gave  me  a  chance  to  make  a  general  recon- 
naissance of  the  coast  and  to  fix  the  positions  of  several  places  by  astro- 
nomical observations;  while  it  would  not  retard  our  contemplated  explo- 
rations of  Isle  Royale  more  than  a  few  days.  This  was  the  anly  way  in 
which  we  could  get  to  Isle  Royale,  no  other  vessel  going  there,  and  the 
traverse  being  too  far  for  our  boat  to  cross  over. 

July  18. — We  embarked  in  the  steamer  Julia  Palmer,  and  ran  to  the  On- 
tonagon river,  where  we  found  that  Mr.  Whitney  and  party  had  just  arrived, 
and  had  gone  up  the  river  about  15  miles  seeking  for  the  chief  of  the  linear 
surveyors.  I  examined  some  boxes  of  minerals  which  had  been  brought 
down  from  the  copper  mines,  and  obtained  some  specimens  of  red  oxide 
and  native  copper  from  Blr.  Hubbard,  who  is  opening  a  mine  about  10 
miles  up  the  river. 

The  Ontonagon  river  is  the  largest  stream  which  enters  Lake  Superior. 
Its  waters  are  deep  enough  at  the  mouth  of  the  river  for  boats  to  enter,  and 
is  navigable  for  them  up  to  the  falls.  A  long  and  narrow  island  divides  the 
river  into  two  channels,  through  which  the  water  slowly  and  tranquilly 
runs,  and  empties  into  the  lake  over  a  bar  which  obstructs  the  current. 

The  soil  is  coarse  and  sandy,  but  it  is  said  to  be  productive.  There 
were  good  kitchen  gardens  near  the  lew  houses  which  have  been  erected 
at  this  place. 

Several  companies  have  locations  on  thii^  river,  and  if  they  should 
prove  to  contain  workable  copper  mines  a  considerable,  settlement  will  be 
made  at  the  mouth  of  the  river.  The  land  is  reserved  for  the  use  of  the 
government  at  this  place.  Left  a  letter  for  Mr.  Whitney  at  the  Ontonagon 
post  office,  and  then  left  for  our  voyage  to  Montreal  river,  stopping  at  the 
base  of  the  Porcupine  Mountains  to  obtain  a  meridional  altitude  of  the  sun, 
and  to  examine  the  rocks  on  the  coast.  By  this  observation  it  was  found 
the  R.  43,  T.  51  N.  section  10,  is  in  latitude  46^  49'  north.  The  rocks 
at  the  base  of  Porcupine  Mountains  are  fine-grained  compact  red  sand- 
stone, the  strata  of  which  dip  to  the  nortwest  151°. 

July  19. — We  reached  Montreal  river,  where  I  took  some  observations 
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examined  the  rocks  on  the  coasts  and  at  the  &lls.  The  Montreal 
presents  many  attractions  for  the  admirers  of  picturesque  scenery,  and 
bits  the  most  beautiful  waterfall  existing  on  the  coast  of  Lake  Su- 
)r.  Not  far  from  the  mouth  of  the  river  we  came  to  red  sandstone 
s,  which  dip  to  the  northward  T0°,  and  it  is  a  steep  ledge  of  this  rock 
jh  produces  the  falls  of  the  Montreal  river,  the  water  precipitating  itself 

the  edge  of  a  cliff  80  feet  in  height  and  felling  into  a  deep  circular 
tx,  while  the  rushing  waters  have  excavated  a  sort  of  amphitheatre 
nd  this  pool.  The  actual  fall  of  water  is  but  69  feet,  the  river  having 
I  channel  of  20  feet  in  depth  into  the  ledge.  We  walked  on  a  little  bank 
lelf  of  sandstone  around  one  side  of  the  pool,  and  directly  under  the 
banging  ledges  on  one  side  of  it>  and  from  a  measured  base  the  an- 
were  tak:en,  whereby  I  ascertained  the  height  of  the  falls  as  above 
d. 

iy  20. — Continued  our  voyage  to  Iol  Pointe,  trhere  I  made  a  set  of  ob- 
Ltions  for  time,  and  a  meridional  altitude  of  the  sun  for  latitude. 
'  which  I  met  with  Dr*  Norwood)  the  assistant  geologist  on  Dr.  D.  D. 
q's  survey  of  Wisconsin^  and  with  him  I  made  comparisons  of  our 
nometers  and  barometers,  and  found  that  they  agreed  perfectly  with 
other.  We  arranged  as  to  hours  of  observation  so  that  our  labors 
It  prove  serviceable  to  both  parties.  Remained  at  La  Pointe  two 
;  and  by  the  meridional  altitudes  of  the  SUU)  1  obtained  for  the  lati- 

of  that  place,  1st,  46^  46'  24".6;  2d,  46^  46'  25". 3 :  results 
5ing  so  nearly  that  they  may  be  regarded  as  approximations  to  the  true 
ide,  although  I  am  aware  that  many  observations  are  required  for  the 
;  exact  results.  My  watch,  set  to  Boston  time,  was  found  to  be  Ih. 
9"  fast  for  mean  time  at  La  Pginte.  By  observations  on  Isle  Royale, 
ate  of  the  watch  was  ll".48  per  diem  loss.  The  trae  difference  in 
between  Copper  Pfarboraud  La  Pointe  is  13",  or  195  minutes  in  lohgi- 
.  This,  of  course,  is  but  an  approximation,  and  is  given  as  such,  for 
itude  requires  a  groat  many  sets  of  observations  and  several  carefully 
L  chronometers.  Next  season  we  hope  to  be  provided  with  two  chro- 
eters. 

ify  22. — ^Measured  the  temperature  of  the  water  of  Lake  Superior,  off 
!on  river.  Temperature  of  air  =  8°  C;  temperature  of  lake  =3^°  C. 
are  now  about  25  miles  ftom  Isle  Royale;  four  miles  from  the  shore 
Mgeon  river.  Temperature  of  air = 9^  C. ;  temperature  of  lake  ==  6°  C. 
^eut  on  shore  to  see  the  mines  of  the  British  North  American  Mining 
ipany,  and  visited  Mr.  T.  Childs,  the,  agent  of  the  mines,  who  gave 
ome  specimens,  and  showed  us  the  mines,  which  appear  to  be  quite 
in  silver  at  the  surffeccj  but  thus  far  no  deep  working  has  been  at- 
pted  to  prove  the  quality  of  the  vein  as  it  extends  downwards.  The 
I  is  composed  of  calcareous  spar  sind  sulphuretof  zinc,  filled  with  thin 
es  of  pure  metallic  silver.  This  vein  is  made  up  of  a  series  of  highly-in- 
ed  bands  of  calcareous  spar  and  trap  rock,  the  aggregate  width  of  the 
)le  being  six  feet.  The  dip  of  the  vein  is  WiSW.  70°.  On  enterine 
shallow  drift  excavated  by  tbe  few  miners  who  have  been  employed 
5,  I  obtained  some  very  rich  specimens  of  native  silver  from  the  vein. 
Eissay  of  a  sample  of  the  pulverized  ore,  two  and  a  half  per  cent,  of 
»r  was  obtained.  There  is  very  little  copper  ore  and  no  native  copper 
lis  mine,  and  the  whole  character  of  the  lode  is  entirely  different 
I  the  mines  on  the  south  shore.  I  shall  feel  much  interested  in  learn- 
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ing  the  results  of  deep  workings  at  this  mine.  Near  the  silver  vem  is  a 
vein  of  galena  associated  with  beautiful  crystals  of  amethystine  quaiu. 
This  vein  is  two  and  a  half  feet  wide,  and  runs  N,  30°  W.,  S.  30^  E., 
and  dips  to  the  westward  85°.    Having  but  one  hour  to  spend  at  this 

tlace,  I  could  not  make  so  full  an  examination  of  the  veins  as  1  desiied. 
regard  the  mine  as  interesting  to  all  who  are  engaged  in  similar  wo^ 
on  Lake  Superior. 

Jxdy  23. — We  reached  Rock  Harbor,  pn  Isle  Roy  ale,  and  were  left  thes 
with  our  boat  bv  the  steamer.  We  pitched  our  tent  in  a  little  grove  nea 
the  shore,  and  laid  out  our  plan  of  operation?,  visiting  first  the  mining 
ground  belonging  to  the  Ohio  and  Isle  Royale  Mining  Company.  I  took 
advantage,  also,  of  every  opportunity  to  obtain  observations  for  the  pur- 
pose of  ascertaining  the  geographical  position  of  the  island.  The  lati- 
tude observations  are  all  sufficiently  accurate;  but,  for  want  of  chronome- 
ters, I  could  only  obtain  approximations  to  the  true  longitude,  though  (oi 
short  trips  I  found  I  could  rely  on  my  watch,  which  had  been  carefully 
adjusted  and  regulated  in  Boston,  and  has  a  well-arranged  compensation 
balance.  The  results  of  the  observations  taken  will  be  inserted  in  the 
appendix.  It  was  no  part  of  my  dutiefs  to  make  astronomical  observa- 
tions, and  I  'was  not  provided  by  the  government  With  any  instruments 
for  that  purpose;  but  I  have  been  able,  by  means  of  my  own  instruments, 
and  by  taking  advantage  of  time  and  place,  to  contribute  something 
however  imperfect  it  may  be,  to  the  geography  of  the  country.  Had  1 
been  permitted,  it  would  have  given  me  pleasure  to  have  done  more,  and, 
by  use  of  good  chronometers  and  other  mstrunients,  to  have  completed  i 
series  of  more  valuable  observations  than  I  have  here  volunteered  to  give. 
July  2A, — ^This  day  we  examined  the  openings  which  have  been  made 
by  the  Ohio  and  Isle  Royale  Company  near  Rock  Harbor.  At  one  place, 
near  the  houses  put  up  by  Mr.  Ransom,  there  are  crystals  of  quartz, 
colored  brownish  red  by  suboxide  of  copper,  as  determined  by  Mr.  J.  H. 
Blake,  who  accompanied  us.  Some  native  copper  was  fouad  at  that 
place,  but  there  is  no  vein  of  any  value  there. 

We  then  made  an  excursion  to  a  place  which  Mr.  Blak6  had  named 
Epidote,  from  the  large  beds  of  that  mineral  which  are  found  there.  It 
is  five  miles  SW.  from  Rock  Harbor,  and  in  latitude  48°  2!  8"  north,  ac- 
cording to  my  observations.  The  whole  coast  is  composqd  of  trap  rocb, 
with  two  beds  of  epidote  rock,  th^  upper  of  which  is  full  of  native  cop- 
per. The  copper-bearing  bed  i^i  about  one  foot  in  thickness,  and  consists 
of  a  yellowish  green  granular  epidote,  filled  with  angular  grains  of  poie 
metallic  copper  very  uniforiHly  aistributed,  and  constituting  from  8  to  20 
per  cent,  of  its  weight.  Under  the  copper-bearing  bed  there  is  another 
bed  of  epidote,  more  compact  in  structure,  and  about  five  or  six  feet  in 
thickness.  This  bed  contains  stellated  masses  of  a  mineral  which  I 
named  chlorastrolite.  This  mineral  is  found  also  among  the  rolled  peb- 
bles on  the  shore  and  on  the  beaches  of  an  island  at  Rock  Harbor,  and 
was  first  observed  there  by  J.  H.  Blake,  esq. 

It  will  be  difficult  to  blast  away  this  lower  bed  of  epidote  rock  in  the 
process  of  mining,  for  it  is  very  hard  to  drill,  and  does  not  come  out 
readily  in  good-sized  masses.  The  dip  of  the  coj^r  bearing  bed  is  to 
the  SE.  by  S.  28^,  and  the  course  of  the  outcropping  edges  is  nearly 
NE.  and  SW.  In  mining  here,  the  work  will  have  to  be  carried  on  by  a 
sloping  sbaft^  or  inclined  drift,  following  the  dip  of  the  bed.    No  timbei' 
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v31  be  Teqnired,  fot  the  trap  rocks  forming  the  roof  are  suffieiently 
id  and  compact  to  sustain  the  pressure.  Small  true  veins  of  datholite, 
(^^reous  spar,  and  prehnite,  containing  spicules  crystals  and  sheets  of 
>per,  are  seen  traversing  the  trap  rocks  and  cutting  through  the  epidote 
Is  in  their  course.  They  dip  to  the  NW.  by  W.  60°.  They  are  from 
)  to  three  inches  wide,  and  afe  quite  rich  in  copper.  One  of  these 
ns  was  opened  by  the  Ohio  and  Isle  Roy^e  Mining  Company,  under 

direction  of  Mr^  Blake,  and  was  found  to  widen  from  one  to  three 
hes  as  it  descended  eiglH  feet^  There  are  numerous  veins  of  this  kind 
this  coast.  The  small  veins  in  this  part  of  the  island  generally  run 
1.  and  SW.,  and  dip  to  the  NVV.  Preparations  are  now  making  by  the 
erintendeiA  of  the  Ohia  and  Isle  Royale  Mining  Company  to  test  both 
epidote  bed  and  the, cross  veins.  From  the  situation  of  the  epidote 
Sy  it  appears  that,  since  they  dip  towards  the  lake  shore  at  this  place, 
Y  must  break  to  the  surface  inland  at  a  short  distance,  if  their  dip  is 
liar.  If  worked  from  the  shore,  the  drift  will  ascend,  and  no  ti^uble 
n  water  or  foul  air  will  be  met  with.  The  company  now  employs 
ut  fifty  men,  and  has  made  great  improvements  al  Rock  Harber-^-erect* 
good  buildings,  cleared  a  large^  area  of  land,  made  a  good  garden, 
)ugh  which  a  brook  flows,  and  iis  crossed  in  the  midme  by  a  good 
Ige.  The  soil  is  fertile,  producing  most  of  the  ordinary  culinary  vege- 
ea  in  abundance.  It  is  probable,  if  mining  operations  should  prove 
antageotts  on  Isle  Royale,  that  a  village  will  spring  up  in  this  place; 
,  since  the  improvements  alluded  to  Were  first  made  by  Mr.  Leander 
isom,  of  Cleveland,  the  place  is  properly  named,  in  his  honor,  ^^  Ran- 

Lock  Harbor  is  the  largest  and  most  beautiful  haven  on  Lake  Superior, 
eep  enough  for  any  vessels,  and  is  perfectly  secure  fro^  every  wind. 
e  iMimeroiis  islands  which  stand  like  so  many  castles  at  its  entrance 
tect  it  from  the  heavy  surges  of  the  lake.  In  some  respects  it  resem- 
;  the  bay  of  Naples,  with  Frocida,  Capri,  and  Ischia  at  its  entrance; 
no  moaera  volcano  completes  the  background  of  the  picture,  notwith- 
iding  the  iraditionaof  tliere  having  been  earthquakes  and  eruptions  in 
orical  times  on  Isle  Royale.  Igneous  rocks,  most  assuredly,  do  con- 
ate  the  rocky  basis  of  mere,  than  four- fifths  of  the  island,  and  there 
St  at  one  time  have  been  greater  eruptions  there  than  ever  took  place 
[taiy{  but  still  this  was  dt  a  period  anterior  to  the  existence  of  human 
3gs  on  the  globe. 

sle  Royale  is  a  most  interesting  island,  singularly  formed,  cut  up  into 
p  bays,  and  sending  out  long  spits  of  rocks  into  the  lake  at  its  north- 
tern  extremity;  while  at/its  southwestern  end  it  shelves  off  far  into  the 
3,  presenting  slightly  inclined  beds  of  red  sandstone,  the  tabular  sheets 
which,  for  miles  from  the  coast,  are  barely  covered  with  water,  and 
;r  dangerous  shoals  and  reefb,  on  whiph  vessels  and  even  boats  would 
quickly  stranded  if  they  endeavored  to  ipasa  near  that  shore.  How 
'erent  is  the  coast  on  that  portion  of  the  island  where  the  rocks  are  of 
eous  origin  I  Bold  cliffs  of  columnar  trap  and  castellated  rocks,  with 
ral  escarpments,  sternly  present  themselves  to  the  surf,  and  defy  the 
ins.  The  waters  of  the  lake  are  deep  close  to  their  very  shores,  and 
largest  ship  might  in  many  places  lie  close  to  the  rocks  as  at  an  artifi- 
pier.  The  celor  of  the  water,  affected  by  the  hues  of  the  sky,  and 
ling  no  sediment  te  dim  its  transparency,  presents  deeper  tints  than 
seen  on  the  lower  lakes— deep  tints  of  blue,  green,  and  vedpiQir%Ui&%, 
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according  to  the  color  of  the  sky  and  clonds.    I  have  seen  at  snnset  the 
surface  of  the  lake  off  Isle  Royale  of  a  deep  claret  color — a  tint  much 
richer  than  ever  is  reflected  from  the  waters  of  other  lakes,  or  in  any  other 
country  I  have  visited.     Added  to  the  fantastic  irregularities  of  tlie  coast 
and  its  castle  like  islands — the  abrupt  elevation  of  the  hills  inland  rising 
like  almost  perpendicular  walls  from  the  shores  of  the  numerous  beauti- 
ful lakes  which  are  scattered  through  the  interior  of  the  island,  and  corre- 
sponding with  the  lines  of  the  mountain  upheaval — we  observe  occasional- 
ly rude  crags  detached  from  the  main  body  of  the  mountains^  and  in  one 
f)lace  two  lofty  twin  towers,  sianding  on  a  hill-side,  and  rising  perpendicu- 
arly,  like  huge  chimneys,  to  the  elevation  of  seventy  feet,  while  they  are 
surrounded  by  deep  green  foliage  of  the  priiueval  forest.     I  requested  my 
assistant  (Mr.  Foster)  to  make  a  sketch  of  these  singular  towers,  while  I 
was  engaged  in  measuring  their  height.     (See  plate.) 

Not  less  strange  and  festastic  are  the  effects  of  mirage  on  the  appear- 
ance of  the  peculiar  scenery  of  this  island,  and  the  norSiem  coast  of  the 
lake  seen  from  it.  For  weeks  in  summer  the  traveller  may  be  gratified 
by  a  view  of  the  most  curious  phantasmagoria — images  of  the  islands  and 
mountains  being  most  vividly  represented,  in  all  their  outlines,  with  their 
tufts  of  evergreen  trees  all  inverted  in  the  air  and  hanging  over  their  ter- 
restrial originals,  and  again  repeated  upright  in  another  picture  directly 
over  the  inverted  reflection.  A  very  beautiful  view  of  mirage  of  this 
character  Was  represented  near  Rock  Harbor,  where  the  islands  presented 
an  appearance  as  shown  in  the  accompanying  drawing. 

In  the  deep  valleys  which  traverse  the  interior  of  the  island,  between 
the  hills,  there  are  either  small  lakes  or  swamps  filled  with  a  thick  growth 
of  cedar  trees.     On  the  hills  there  ii  a  mixture  of  maple,  birch,  spruce, 
fir,  and  pine  trees,  which  Are  of  thrifly  growth,  and  will  afford  both  tim- 
ber and  fuel.     The  ^oil  formed  by  the  decomposition  of  trap  rocks  is  well 
known  to  be  warm  and  fertile;  and  so  fiaur  as  cultivation  has  extended 
here,  this  soil  will  sustain  a  character  equal  to  that  of  the  trap  ranges  of 
Nova  Scotia.     In  the  low  lands,  the  cold  springs  from  the  hills  keep  the 
soil  cold  and  wet;  but  where  they  are  not  thus  exposed,  or  if  the  lateral 
supplies  of  water  were  cut  off  by  artificial  drainage,  I  have  no  doubt  the 
soil  might  be  cultivated  and  would  produce  good  crops.     This  has  been 
proved  by  Mr.  Ransom,  at  Rock  Harbor,  where  the  low-land  soil,  which 
,was  originally  covered  with  swamp  muck,  is  now  drained  and  fertile. 

Under  the  shade  of  the  crags,  and  among  the  thick  evergreen  swamps 
of  white  cedar,  it  not  unfrequently  happens  that  perennial  ice  is  found, 
covered  by  a  layer  of  turf.  Mr.  Blalce  discovered  a  considerable  area  of 
ice  thus  preserved  in  midsummer,  near  Rock  Harbor.  On  the  immediate 
rocky  border  of  the  island ,  the  influence  of  the  cold  air  firom  the  lake  is 
most  strikingly  exemplified  in  the  stunted  growth  of  the  fir  and  spruce 
trees  which  cover  the  rocks;  and  in  numerous  instances  we  were  able 
also  to  witness  the  joint  effects  of  cold  air  and  a  limited  supply  of  soil,  in 
reducing  the  growth  of  trees,  and  giving  the  wood  an  extremely  fine  tex- 
ture. In  the  cracks  and  crevices  of  trap  rocks,  where  a  little  soil  remains, 
we  find  small  trees  have  sprung  up,  having  all  the  appearance  of  age 
which  the  dwarfed  trees  raised  by  the  ingen  ious  Chinese  gardener  are  known 
to  present.  These  little  trees,  from  four  inches  to  a  foot  high,  are  covered 
with  mosses  like  old  trees,  and  the  tiny  stem  presents  in  its  bark  and 
wood  the  different  layers  representing  many  seasons.  In  cutting  through 
these  little  trees,  they  were  found,  in  some  instances,  to  possess  forty  dif- 
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ferenl  unnual  ringS;  indicating  as  many  summers.  Mr.  Blake  made  a 
collection  of  numerous  specimens,  beating  proofs  in  their  structure  of 
great  age.  The  wood  of  spruce  or  fir  in  these  diminutive  trees  was  found 
nearly  as  hard  as  boxwood,  and  as  fine.  The  trap  rocks  on  this  coast 
are  very  compact,  and  more  crystalline  and  less  vesicular  than  those  of 
Keweenaw  point.  They  are  also  distinguished  by  the  greater  prevalence 
of  epidote  beds  and  datholite  veins.  Indurated  clay  and  semi-jasper  veins 
also  occur  in  it.  Some  of  the  trap  is  porphjrritic,  and  it  occasionally  be- 
comes so  crystalline  as  to  resemble  sienite.  Among  the  loose  rounded 
-stones  or  boulders  are  noticed  porphyry,  with  a  red  felspar  base,  contain- 
tng  occasionally  a  little  quartz,  and  spotted  with  large  crystals  of  a  lighter 
red  felspar  and  granite,  with  white  and  black  mica.  There  being  no 
porphyry  or  granite  in  place  on  the  island,  these  boulders  must  have  been 
transported  from  a  distance  and  deposited  here.  They  cover  not  only 
the  coast  and  low- lands,  but  also  the  highest  hills  and  elevated  valleys. 

On  the  shore  occur  pebbles  of  all  the  different  rocks  and  ikiin^rals  of 
the  coast,  mixed  with  drift  boulders,  which  have  been  transported  thither 
in  former  times.  Lumps  of  native  copper  and  polished  pebbles  contain- 
ing it  are  frequently  met  with  on  the  shore,  and  were  known  to  abound 
there  in  former  times — the  aboriginal  tribes  having  been  found  to  be  fully 
acquainted  with  the  fact  that  loose  pieces  of  copper  were  readily  procured 
on  the  shores'of  Isle  Royale. 

S^nday^  J\dy  25. — ^Remained  in  camp..  Day  rainy  and  cold.  Wrote 
up  journal. 

Monday y  July  26; — ^Last  night,  it  was  very  cold  and  uncomfortable. 
This  day,  went  up  the  bay  of  Rock  Harbor  about  one  mile,  to  examine  a 
vein  of  cupriferous  epidote  in  the  rocks  where  the  trap  and  sandstone 
join.  This  vein  dips  to  the  N.  by  E.  50°,  while  the  strata  of  sandstone 
dip  to  the  SSB.  12°.  The  copper-bearing  epidote  is  from  4  to  6  inches 
ihick,  and  contains  sheets  of  copper  between  its  layers,  and^spiculse  of 
copper  in  its  mass.  Pieces  of  the  vein  or  bed  break  out  into  rhombic 
prisms,  exhibiting  the  usual  smooch  join^  of  slaty  cleavage,  often  glazed 
with  layers  of  bright  green  epidote.  It  was  obvious  that  this  bed  could 
not  be  wrought  profitably,  the  ore  being  too  poor  in  co]^r  to  pay  for  its 
extraction. 

Rowed  up  to  the  head  of  the  bay,  and  took  a  set  of  observations  for  lat- 
itude near  and  at  noon,  by  which  it  was  ascertained  that  this  point  is  in 
latitude  48°  4'  25''  N- 

July  27. — We  set  out  on  our  tour  of  circumnavigation  of  the  island, 
stopping  to  examine  minutely  every  point  of  interest.  Leaving  Rock  Harbor, 
"we  coasted  along  the  shore  towards  Che  eastern  extremity  of  the  island, 
and  sto{^d  fast  at  the  Union  Company^s  location,  two  miles  from  Rock 
Harbor.  This  location  is  in  charge  of  Mr.  Charles  Whittlesey,  and  is  now 
undei^ing  exploration  by  him.  There  is  a  vein  containing  native  copper 
at  this  place.  It  is  five  feet  wide,  runs  nearly  east  and  we^t,  and  dips  to 
^he  north  82°.  Some  very  fine. specimens  of  copper  have  been  obtained 
here.  Three  miners  are  employed  in  sinking  a  pit  foir  exploration  of  the 
vein.  We  took  the  course  of  the  vein  accurately  by  means  of  the  solar 
compass,  and  found  it  to  be  N-  88i°  W.  Tlie  declination  of  the  magnetic 
needle  was  6^°  E.  at  the  mine.  I  examined  three  small  veins  of  copper 
4Lnd  calcareous  spar  which  traverse  these  trap  rocks.  The  copper  is  mostly 
in  sheets.^  «ind  liesin  couXact  with  the  walls  of  the  vein^  which  is  well  de- 
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fined.  Mr.  James  Hubbard,  the  agent  of  this  company,  sfiowed  crs  every 
desirable  attention  while  we  were  at  this  pliace.  The  mines  are  200  yard* 
from  his  log-house. 

Visited  Mott's  island,  where  we  saw  » smalt  copper  vein  ^  4  inches  wide. 
Its  course  was  S.  80^  W.,  N.  80<^  E.,  and  dips  N.  50^.  The  veinstone 
is  2  feet  4  inches  widej  but  is  not  att  metalliferous.  One  end  of  this  isJand 
is  trap  rock,  and  the  other  conglomerate.  Trap  breccia  was  observed 
near  the  line  of  juiictiou,  as  u^naL  Keweenaw  point  was  seen  in  mirage 
from  this  place. 

On  completion  of  our  examination  of  this  Ibcation,  we*  rowed  to  that  of 
Mr.  Scovill,  where  we  camped  for  the  ni^t — ^8  p.  m.,  B.  29.38,  T.  13^ 
C.  This  point  is  composed  of  colfcimnar  trap  rock,  havrng  a  basaltiform 
arrangement,  the  colors  being  quite  distinct,  and  in  tlwce  and  five-sided 
prisms^  which,  on  the  extremities,  being  polished  by  the  action  of  the 
waves,  presented  the  appearance  of  a  pavement.  In  the  cliff,  theie  are 
inclined  cplttnms  resembling  very  much  the  basaltic  rocks  of  centraB 
Prance. 

July  23. — ^This  day  we  examined  Mr,  ScoviH^s  mine.  The  vein  W  a 
greenish  mixture  of  calcareous  spar,  prehnitey  and  trap,^  containing  sheets 
and  spiculeB  of  native  copper.  The  cotirse  of  the  vein  is  N.  65^  E»^ 
S.  65^  W.,.  and  dips  NW.  68°.  It  is  from  1  foot  3  inches  to  2i  feet  wide,, 
and  has  6ome  lateral  string  veins,  or  fcac/er^,.  as  the  miners  call  them.  A 
shallow  pit  has  been  sunk  on  the  vein,  but  thus  fai  the  ore  does  not  ap- 
pear to  ^  rich-  enough  to  encourage  minings  though  some  good  specimeus 
have  been  obtained. 

We  follbwed  this  vein  alohg  its  course,  south  westward^  to  a  place  where 
Mr.  Shaw  has  attempted  some  explorations,  by  sinking  a  pit  on  the  vein. 
This  location.  i»  taken  out  in  the  name  of  Captain  Smithwick,  It  is  lOft 
rods  southwest  from  Mr.  Scovili^s  pit.  A  marked  ravine  and  fossa  in  the 
ground  indicate  the  line  of  the  vein  to  be  continuous  to  this  ;4ace.  The 
exact  direction  of  this  line,  surveyed  by  Mr.  Mullet,  was  found  to  be,  by 
solar  compasSy  &.  61J®  W.  The  declination  of  the  magnetic  needle  was 
6J°  E.  Although  some  rich  mixtures  of  copper  and  veinstone  were  ob- 
tained, this  mine  does  not  yet  appear  to  be  rich  enough  to  warrant  the 
expenses  of  mining.  A  few  specks  of  silver  have  been  found  in  one  part 
of  the  vein,  but  we  did  not  succeed  in  obtaining  any. 

N^ar  the  lake  level,  U  a.  m.,  B.  29.185,  T.  12f«>  0. 

8p.m.,B.  29.095,  T.  10^  C. 

J'w^29. — This  day  we  set  out  for  Duncan's  location,  and  examined 
on  our  way  the  Castle  Rocks,  or  Cloven  Towers. 

Crossing  the  bay,  we  passed  some  pretty  islands  of  trap  rocks,  covered 
with  tufts  of  spruce  and  fir  trees,  and  landed  on  the  shore  on  the  other 
side;  then,  entering  the  woods,  we  walked  about  a  mile,  clambering  over 
high  ledges  of  trap  rocks,  which  rise  at  an  angle  of  from  40P  to  45^^,  and^ 
traversing  a  thick  forest  and  a  small  cednr  swamp,  we  came  to  the  elevated 
land  on  which  are  si.uated  the  Castle  Rocks.  These  curious  needles  or 
chimneys  of  trap  rock  reminded  me  of  the  celebrated  lock  at  Puv^  in  the 
department  of  Puy  de  Dome,  in  central  France.  They  are  not  of  so  large 
dimensions,  but  are  much  more  slender  and  obeliskiike.  Their  position 
is  quite  remarkable,  for  they  stand  like  monuments  on  the  side  of  a  hill 
three  or  four  hundred  feet  above  the  level  of  the  lake,  and  do  not  exhibit 
any  marks  of  abrasion  from  causes  sucb  asiiaVe  rounded  the  neighboring 


^»  ,  [1] 

lis.  How  they  camfe  to  escape  the  denudatmg  force  of  ice  and  water  of 
icient  times,  is  not  apparent;  but  they  are  evidently  outliers  ot  th6 
^ighboring  trappean  hill,  on  the  side  of  which  they  stand  now  so  con- 
>ic«rou$.  They  are  evidently  in  place,  and  not  detached  blocks.  A  firie 
lew  of  them  was  obtained  by  felling  the  trees  which  stood  in  our  way; 
id  while  Mr.  Foster  made  his  sketches,  I  measured  their  height,  with 
ir  Howard  Douglass's  reflecting  semicircle.  One  of  thenj  was  70  feet 
igh  from  its  base,  and  the  other  60  feet.  In  one  point  of  view  they  ap« 
3ar  Jike  leaning  towers,  and  in  another  they  seem  to  be  quite  vertical, 
heir  structure,  being  jointed,  gives  them  the  appearance  of  an  artificial 
ork,  and  might  lead  some  to  suppose  they  were  the  work  of  some  former 
ee  of  men — natural  geological  monuments  having  been  thus  frequently 
istaken  for  works  of  art  After  making  all  the  exan^inotions  of  this  place 
hlch  were  desirable,  and  observing  the  bearings  of  certain  well  known 
•ints,  in  order  to  designate  this  position,  we  went  to  Mr.  Duncan's  cabin, 
out  three  quarters  of  a  mile  distant,  and  dined  with  him,  on  the  rough- 
t  backwoods  far^>  and  then  returned  through  the  woods  to  our  boat,  and 
wed  back  to  our  camp  at  Scovili's  point,  amid  a  shower  of  rain.  Rain 
Qtinued  all  nig-ht,  with  wind  from  the  southeast. 
July  30. — Storm  still  continues,  and  the  weather  is  cold.  Temperature 
C  Remained  in  camp  engaged  all  day  in  writing. 
July  31.— Storm  continues;  9  a.  m.  B.  29.11,  T.  13^  C;  IJ  p.  m.,  B. 
.17,  T.  16<^  C, 

Aiigtat  1.— 9  a.  m.,  B.  29.396,  T.  17^  C.  Weather  cleared.  Set 
t  on  OUT  voyage  again.  Having  learned  that  Mr.  Ives  and  his  party 
surveyors  were  confined  on  Passage  island  by  the  storm,  and  were  pro* 
bly  without  provisions,  I  sent  the  boat  to  relieve  them ;  but  they  had 
U  succeeded  in  embarking  \^hen  our  boat  reached  the  island.  They 
me  to  see  us  soon  alter,  and  arrangements  were  made  to  join  one  of  my 
rty  to  theirs  for  exploration  of  the  interior  of  the  island,  while  I  explored 
B  coast  with  other  members  of  the  corps.  Mr.  O.  J.  Dickenson  was  de- 
^hed  for  this  service,  and  continued  with  Mr.  Ives  until  the  season's 
)rk  was  over.  Mr.  Mullet  was<  subseqiienity  sent  to  assist  Mr.  Dicken- 
n  in  this  service. 

At  noon  we  reached  the  spit  called  the  Little  Finger  of  Isle  Royale,  and 
ere  took  a  series  of  observations  of  the  son  at  and  near  noon — the  me- 
lional  altitude  gi vii^  for  the  latitude  of  that  point  48^  1 0'  25''  north .  The 
cks  at  this  point  are  hard  greenstone  trap.  We  ran  over  to  Amygdaloid 
and,  and  entered  a  narrow  bay  with  sandy  beach  and  bottom,  walled  in 
'  cliffs  of  trap  rocks  on  both  sides.  The  water  of  this  little  boat  harbor 
shallow  and  is  quite  warm,  so  that  myriads  of  delicate  shellfish,  the 
mnea,  cover  the  bottom  and  shores.  I  noticed  marks  made  in  the  fine- 
nd  by  the  movements  of  these  little  molluses,  which  resembled  marks  I 
id  seen  on  fine  sandstone,  and  which  are  called,  perhaps  erroneously^ 
coides.  W«  pitched  our  tent  on  the  sandy  6hore>  and  spent  the  night  at. 
is  ntace 

August  2. —S  a.  m.,B.  29.64,  T.  14®  C;,  at  lake  level.  Time  ob-- 
rration  taken  here*  just  before  we  left.  (See  tables  of  astronomicaii 
servations.)  Crossed  over  the  island  to  a  location  claimed  by  Matthew- 
1  Miller,  whom  we  met  just  after  leaving  this  morning.  This  locationi 
sJso  claimed  by  the  American  Exploring  Company.  Our  examinatioOf 
lA,  however^  likely  to  tad  the  diqmte^  for  we  found  the  little  vein  they 
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were  contending  for  to  be  utterly  worthless.    At  the  so-caHed  mine  wt 
found  Mr,  Curtis  Fowler  and  some  men  rebuilding  a  log-house  in  the 
place  of  one  which  hod  been  burnt  down  by  an  accidental  fire  in  the 
woods.     The  house  is  built  for  the  purpose  of  claiming  pre-emption  wheo 
the  land  shall  be  sold  by  government.     The  original  building,  I  was  in* 
formed,  was  erected  in  June^  1846,  and  it  yras  burnt  down  last  month. 
The  vein  they  were  exploring  is  composed  of  hard  epidote^  and  is  only 
four  inches  wide,  and  very  poor  in  copper.     It  dips  to  the  north  by  east 
48^,  and  occupies  a  ravine  about  three  feet  wide,  worn  by  the  surf.     The 
trap  rocks  are  very  hard  ^nd  not  amygdaloidal,  and  mining  here  would  be 
an  absurd  waste  of  labor  and  money.     There  seemed,  however,  to  be  no 
want  of  faith  in  its  value  among  those  whom  we  met  there,  for  they  were 
about  to  procure  supplies  and  commence  mining.  I  advised  them  to  aban- 
don their  project. 

Leaving  this  island,  we  crossed  over  to  Miller's  location,  on  the  main 
land,  and  camped.  This  location  has  already  been  surveyed  by  Mr.  Ives 
and  his  party. 

Level  of  lake,  7|p.  m.,  B.  29.55;  T.  19^  C;  declination  of  the  mag- 
netic needle  6°  east. 

During  the  day  we  have  had  a  view  of  a  most  remarkable  mirage  on 
the  north  shore  of  the  lake,  where  Thunder  cape,  a  bold  headland  1,300 
feet  high^  is  seen  changing  its  shape  in  a  very  remarkable  manner,  occa- 
sionally appearing  inverted,  in  part,  in  the  air,  and  frequently  sending  out 
a  long  figure  like  the  horn  of  an  anvil  on  the  right  of  its  table  top.    This 
projection  on  the  sky  we  found  to  be  the  reflection  of  the  shore  at  the  base 
of  the  cliff,  and  it  was  perfectly  obvious  that  the  mirage  must  be  produced 
by  the  condensation  of  a  film  of  moisture  from  the  warm  air  which  moves 
frotn  the  heated  woodlands  of  the  interior  over  the  colder  air  of  the  lake. 
Refracdon  alone  could  not  produce  so  wide  a  separation  between  the  object 
and  its  image.     The  islands  on  the  north  shore,  called  the  ^^  Paps,"  were 
seen  inverted  by  mirage;  and  these  phenomena  were  many  times  repealed 
in  the  course  o^  a  few  hours. 

August  3.— Level  of  lake  6  a.  m.,  B.  29.57,  T.  15^  C.  Thi? 
morning  we  examined  Miller's  copper  vein;  it  was  found  to  run  nearly 
east  and  west,  and  to  dip  to  the  north.  It  is  two  feet  wide.  Near  this  is 
a  smaller  vein,  which  has  a  course  north  60^  east,  south  60^  west,  and 
dips  to  the  north.  About  thirty  pounds  of  copper  have  been  got  out  of 
these  veins  by  means  of  the  pick  and  gads,  but  no  mining  exploratioai 
have  been  made,  and  the  vein  does  not  seem  to  warrant  much  ouday  in 
its  examination. 

We  lefl  Miller's,  and  went  to  the  Pittsburg  and  Isle  Royale  Company's 
location,  at  Todd's  Harbor.  The  first  vein  we  examined  proved  to  be  a 
stock  werke,  or  irregular  vein,  without  any  well-defined  walls.  The  vein- 
stone, or  gangue,  is  ^amygdaloid,  containing  laumonite,  calcareous  spar, 
datholite,  and  native  copper,  the  metal  being  in  pieces  of  a  pound  is 
weight.  This  copper  bearing  rock  is  fifteen  feet  wide,  and  the  geneni 
slope  is  to  the  northward.  The  second  vein  is  fipom  seven  to  eight  inches 
wide,  nms  nordieast  and  southwest,  and  dips  northwest  65^.  Two  oiher 
places  had  been  opened,  in  one  of  which  copper  is  found  in  thin  $hee(3* 
This  vein  is  a  foot  wide,  and  dips  to  the  northwestward  74°.  Its  course  is 
north  25°  east,  south  25°  west.  The  wall^rock  is  shivered  into  a  shingle 
of  slaty  appearance;  and  is  disintegrated  for  the  width  of  four  or  five  feet. 


425  [1] 

As  appears  to  be  a  r^ttlar  vein^  and  will  be  opened  to  ascertain  its  work- 
e  value. 

August  4.-5  p.  m.,  B.  29.34,  T.  19^  C. 

Todd's  Harbor  is  wide  and  good,  but  is  somewhat  exposed  to  the  north- 
ist  winds.  One  of  the  channels  is  very  deep.  This  location  is  one  of 
s  most  favorable  for  mining  on  the  northwest  shore  of  the  island,  but  it 
yet  uncertain  whether  the  work  can  be  pursued  profitably.  Several 
ins  containing  copper  have  been  found,  but  they  are  mostly  poor.  Mr. 
:Culloch,  the  agent  for  the  company,  is  still  industriously  engaged  in 
ploring  the  veins,  and  has  a  large  supply  of  good  specimens,  some  of 
lich  he  presented  to  us.  We  obtained  good  specimens  of  prehnite  and 
tholite.  Native  silver  was  found  in  small  quantity  at  McCargoe's  cove 
Mr.  M^uUochj  but  we  did  not  find  the  spot  to  which  he  directed  us, 
i  vein  being  beneath  the  surface  of  the  water. 

Dontinuing  our  voyage  close  along  to  the  shore,  I  observed  a  number 
ravines  in  which  there  are  probably  veins  that  have  never  been  ex- 
•red.  Those  which  came  to  the  shore  contain  but  little  copper  on  this 
e  of  the  island.  At  Gull  rock  we  were  detained  by  a  strong  head 
nd,  and,  while  sttopping  on  the  shore,  opposite  that  rock,  I  took  a  set 
observations  at  and  near  noon,  which  gave  for  the  latitude  of  the  place 
^  1'  21^",  by  calculation  of  the  meridional  altitude  of  the  sun. 
Near  GuU  rock  I  examined  a  vein  of  prehnite  and  quartz,  with  native 
)per  scattered  through  it  This  vein  is  18  inches  wide,  and  runs  north 
°  east,  south  65^  west,  and  dips  to  the  north  80^.  Another  vein  was 
md  which  is  4  feet  wide,  and  is  nearly  vertical.  It  runs  north  25^ 
$t,  south  25^  west.  It  contains  copper,  and  intersects  the  vein  before 
scribed,  near  the  water's  edge.  Gull  rock  cove  is  a  small  indentation 
the  cliffs  of  trap  rocks,  and  has  a  gravel  beach,  on  which  it  is  easy  to 
xwMp  the  boat,  so  as  to  render  it  safe  from  the  waves  of  the  lake. 
lere  is  also  excellent  camping-ground  near  to  the  shore^  with  an  abun- 
nee  of  fir  and  birch  trees  to  supply  bed  and  fuel. 
August  6, — This  morniug  contmued  our  voyage  to  Washington  Harbor, 
iree  miles  fix>m  GuU  rock  we  came  to  the  Siskowit  Company's  loca- 
n — Whittlesey  agent.  It  is  Just  occupied,  and  an  exploring  party  is  at 
)rk.  They  have  discovered  some  small  veins  of  native  copper;  but 
lis  far  their  prospects  do  not  seem  to  be  encouraging.  Half  a  mile  fur« 
er  southwest,  we  came  to  another  house  belonging  to  Mr.  Whittlesey's 
mpany-— Mr.  Benson  agent.  Nothing  has  been  done  here  in  the  way 
mining.  A  short  distance  from  this  we  saw  two  other  rude  log  houses 
lich  were  not  inhabited.  We  next  reached  the  Franklin  Comply 's 
nation — ^J.  B  Corey  agent.  This  place  is  6  miles  from  Washington 
arbor.  Mr.  Corey  has  a  party  of  men  at  work  exploring  for  copper, 
B  says  that  his  company  possess  six  locations  here,  and  that  one  of  them 
claimed  by  another  party  now  at  work  at  Washington  Harbor.  They 
ive  found  some  small  veins  of  copper,  two  of  which  I  examined.  They 
ere  fix>m  4  to  6  inches  wide,  and  run  north  and  south.  They  did  not 
pear  to  be  valuable,  or  of  sufficiiBnt  importance  to  warrant  the  expense 
mining. 

We  next  examined  a  location  belonging  to  the  Isle  Royale  and  Chicago 
^mpany — ^Mr.  Huganon  agent.  Stopping  at  noon  at  Hugaiion's  cove, 
ook  altitudes  of  the  sun  at  and  near  noon,  and  the  meridional  altitude 
culated  gave  47^  Sff  54^"  as  the  latitude  of  the  place.  • 
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Passing  along  the  north  shore  of  Isle  Royale,  we  found  a  number 
of  safe  landing-places  for   boats,  notwithstanding  the  representations 
made  of  the  dangers  to  be  apprehended  for  want  of  them.    Good  grarel 
beaches  are  quite  common,  and  many  little  indentations  occur  which 
offer  shelter  to  boats.     The  trap  rocks  present  bold  mural  precipices  along 
the  whole  line  of  this  coast,  and  are  only  broken  by  the  little  nooks  to 
1;«rhich  I  have  referred.    Mr.  Corey  accompanied  us  in  his  boat  from  hb 
location  to  Washington  Harbor,  and,  as  we  crossed  over  the  bay,  he  went 
to  6ne  of  the  small  islands  where  the  Franklin  Company  has  a  location, 
tvhile  we  went  to  Card's  point,  and  camped  near  hiscabm.    The  Amer- 
ican Pur  Company  formerly  had  a  location  here  for  siskowit  and  trout 
fishing,  and  had  cleared  a  considerable  tract  of  land  and  corded  up  the 
cut  wood,  which  is  now  all  rotten — the  company  having  soon  aban- 
doned the  place.    I  took  a  set  of  observations  here  for  latitude  and  time. 
(See  tables.)    At  Card's  point,  near  lake  level,  B.  29.36,  T:  lej^C, 
evening. 

August  7.— B.  29.42,  T.  19^  C,  t.  26°  C.    This  day  we  explored  the 
Veins  of  Phelps's  island  in  the  mouth  of  Washington  harbor.    Found  on 
this  island  a  house,  inhabited  by  an  old  man  by  the  name  of  Isaac 
Hewitt,  and  Mr.  Wright,  an  English  miner.    The  two  last-named  persons 
were  at  work  exploring  a  vein,  and  we  went  to  find  them.    They  were 
at  work  for  the  Ohio  and  Dead  River  Company.    The  Franklin  Company 
also  claim  this  location;  but  it  is  not  worth  contending  for— all  their  veins 
examined  by  me  having  been  found  to  be  of  no  importance  for  mining. 
t)uring  my  stay  on  Phelps's  island  I  took  a  meridional  altitude  of  the 
isun,  which  gave  47°  SCK  35^"  as  the  latitude  of  the  place.    On  examina- 
tion of  the  veins,  1  found  them  composed  of  datholite,  compact  table 
spar,  and  prehnite,  containing  a  little  native  copper.    Their  course  is 
north  17°  east,  and  dip  westward  75°.    Three  veins  occurring  near 
together  were  each  only  an  inch  wide.    They  furnished  sonie  good 
specimens  of  copper,  but  were  evidently  too  narrow  to  be  worked  by 
mining.    Beneath  the  surface  of  the  water  we  saw  some  outcropping 
veins,  in  which  pieces  of  solid  copper  projected  from  the  surface  of  the 
rock.    Laumonite  and  prehnite  abound  m  nests  in  the  amygdaloid  of 
this  island;  but  the  finest  specimens  are  obtained  by  breaking  up  the 
loose  boulders  on  the  shore.    At  lake  level,  B.  29.455,  T.  15°  C, 

A  thunder  gust  was  observed  at  this  time  oh  the  north  side  of  the  lake; 
^ind  southeast.  The  declination  of  the  magnetic  needle  at  Card'^ 
jpoint  was  9°  east. 

August  8. — By  meridional  altitude  of  the  sun,  the  latitude  of  Card's 
point  was  found  to  be  47°  51'  29"  north.  This  day  was  spent  in  a  more 
thorough  exploration  of  Phelps's  island.  One  of  the  veins  was  found 
to  be  2k  feet  wide.  It  runs  north  5°  west,  south  5°  east,  and  appears  tb 
be  nearly  vertical  in  its  dip.  Another  v^in  ^as  observed  having  a  course 
north  10°  east,  and  dips  to  the  eastward.  It  contains  some  sheets  of 
copper.  All  these  veins  occur  close  to  the  water's  edge,  and  cannot  W 
wrought  there.  It  is  possible  to  traclfthem  inland,  and  to  sink  a  shaft 
there;  but  I  did  not  see  sufficient  reason  to  justify  the  outlay  of  money 
which  would  be  required. 

August  9. — While  at  Washington  Harbor,  we  explo^d  every  location 
of  interest,  and  visited  a  place  near  the  head  of  the  bay,  where  Mr.  Card 
had  supposed  that  a  copper  vein  existed;  but  it  was  found  to  be  a  decoob 
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sed  rock  Without  fcopper.  We  then  ascertained  the  precise  spot  where 
e  sandstone  and  tiyip  rocks  Ibrm  a  junction — a  little  south  of  Card's 
lint,  as  represented  on  the  geological  map  of  the  island  which  accorh- 
Lnies  this  report;  notieed  a  vein  of  sulphate  of  baryta  at  this  place,  and 
len  doubled  the  headland  forming  the  southwestern  extremity  of  the 
land,  which  is  com|K)sed  of  red  sandstone,  and  entered  Rainbow  cove; 
oj^)ed  there  to  dine  and  to  make  some  observations.  The  latitude  of 
le  mouth  of  a  small  stream,  which  empties  into  the  lake  by  filtering 
irough  a  gravel  bar,  at  this  place,  is  47®  49^  57".  The  rocks  here  are 
indstone,  and  the  shore  is  low  and  sandy.  A  little  meadow  filled  with 
U  bluejoint  grass  and  equisetacea  2J  feet  high,  and  numerous  flowers, 
x;uliar  to  wet  and  cold  land,  attracted  our  attention.  The  sandstone 
cks  on  this  coast  dip  to  the  southeast  by  south  20®,  and  the  course  of 
le  strata  is  nearly  north  60®  east,  south  -60®  west. 
August  11  .—Level  of  the  lake,  B.  29.53,  T.  16®  0.,  t.  15®  C,  9  a.  m. 
We  set  out  for  Siskowit  bay,  passing  over  tables  of  sandstone,  which  bare- 
allowed  our  boat  to  float  over  the  surface,  and  Which  extend  far  into  the 
y.  Visited  the  fishing  station  formerly  established  here  by  the  Ameri- 
n  Pur  Company,  and  found  Messrs.  J.  Blackwood,  George  Bolles, 
avid  Bubee,  and  Frederick  Myers  engaged  in  packing  siskowit  and 
te  trout.  They  informed  us  that  they  caught,  salted,  and  packed  up 
cty  barrels  offish  last  season,  between  the  months  of  July  and  Novem- 
r,  and  they  calculate  to  pack  upwards  of  600  barrels  of  them  this  year, 
[lis  place  is  of  no  value  except  for  the  fishery,  for  the  sandstone  is  not 
stalliferous,  and  the  soil  is  poor,  thin,  and  sandy.  The  surface  has 
en  thoroughly  cleared  of  woods,  and  is  covered  with  a  thin  crop  of 
ass  and  a  tangled  growth  of  raspberry  bushes.  A  short  stay  at  this 
ice  was  all  that  was  required.  We  purchased  some  potatoes,  which 
3re  regarded  by  us  as  great  luxuries,  and  then  sailed  over  to  a  small 
and,  where  we  camped  for  the  night  in  a  beautifiil  cove,  where  out 
lat  was  sheltered  from  the  high  wind,  which  prevented  our  going  further 
is  day. 

August  12.— We  are  detained  on  the  island  by  the  violence  of  the  wind, 
t  noon,  by  meridional  altitude  of  the  sun,  the  latitude  of  this  place  was 
und  to  be  47®  57'  9"  north. 
At  lake  level,  in  morning,  B,  29.67,  T.  19®  C. 

6  p.m.,  B.  29.46,  T.  17®  O. 
August  13. — Ran  to  Datholite,  observing  where  the  sandstone  rocks 
rminated,  and  thus  fixed  the  Une  of  junction  of  that  rock  with  the  trap. — 
\ee  geological  mj^p  of  Isle  Royale.)  At  Datholite,  at  lake  level,  B.  29.21 , 
'.  21®  U.;  indications  of  rain.  Examined  the  copper  veins  at  this  place, 
hich  is  one  of  the  Ohio  and  Isle  Royale  Company's  locations,  and  was 
imed  by  Mr.  J.  H.  Blake  on  account  of  the  prevalence  of  veins  of  dath- 
ite.  We  found  a  German  squatter  had  taken  possession  of  this  place, 
id  had  a  log  cabin  near  the  copper  veins.  One  of  the  veins  at  this 
ace  is  two  feet  wide,  nins  north  60®  east,  south  60®  west,  and  dips 
>rthwest  50®.  Another  vein,  containing  an  abundance  of  datholite,  runs 
)rth  35®  east,  south  35®  west,  and  dips  to  the  northwest.  It  occurs  in 
e  bottom  of  a  ravine  eight  or  ten  feet  wide;  but  the  vein  itself  is  only 
few  inches  wide.  Native  copper  occurs  thickly  disseminated  in  them, 
id  perfect  rhombic  dodecaliedral  crystals  of  copper  are  often  found  iti 
em. 
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After  making  a  hasty  exploration  of  these  veins>  we  set  out  for  fiock 
Harbor,  hoping  to  arrive  before  the  thunder  squall,  ry,w  gathering,  should 
overtake  us.     In  this  we  were  defeated,  for  soon  a  most  violent  thunder 
storm  broke  upon  us,  and  forced  us  to  betake  ourselves  to  the  first  land- 
ing we  could  find.    Hastening  to  the  shore,  we  had  just  time  to  thitnr 
up  our  tent  to  cover  ourselves,  throw  the  India-rubber  cloth  over  the  p»- 
visions,  when  the  rain  began  to  fall  in  torrents.     Our  boat  was  drawn  ti| 
on  the  shore,  and  made  an  excellent  rain-gauge,  collecting  150  quarts  d 
rain  in  one  hour.    During  the  squall  the  Bar.  stood  at  29.21,  T.  18^  C, 
t.  18^  C.     Soon  as  this  storm  was  over,  we  set  out  again  for  Rock  Har- 
bor, arrived  there  at  night,  and  set  up  our  tent  on  an  old  camping  ground 
in  Ransom.     The  steamboat  had  arrived  during  our  absence,  and  had 
left  again.    Mr.  Ransom's  &mily  had  arrived  and  his  house  was  nearly 
completed. 

August  15.— Spent  the  day  in  writing.     Sent  Messrs.  Poster  and  Pea- 
body  to  examine  a  cave  we  had  heard  of  at  Scovill's  point. 

August  16. — ^Remained  still  at  Rock  Harbor  writing  up  journal. 

August  17. — Took  a  series  of  astrononucal  observations,  and  examined 
the  rocks  around  Rock  Harbor. 

August  18. — Remained  in  camp. 

August  20. — Examined  Conglomerate  bay  and  determined  the  positions 
of  the  Tocks  and  veins.    There  is  a  vein  containing  copper  at  this  jrface, 
which  had  been  discovered  by  one  of  the  explorers  for  the  Ohio  and  Isle 
Royale  Mining  Company.     This  vein  runs  EiNE.  and  WSW.,  and  dips 
northwardly  about  85^,     It  is  six  inches  wide  and  contains  native  copper 
and  datholite,  mixed  up  with  epidote,  which  is  the  principal  mineral  of 
the  vein.     The  vein  extends  to  an  island  about  a  quarter  of  a  mile  dis-  f 
tant  in  a  northeasterly  direction.    Conglomerate,  containing  agates,  jasper, 
and  pieces  of  scoriaceous  trap,  is  the  principal  rock  at  this  place.    This 
conglomerate  bed  overlies  the  fine-grained  sandstone,  and  is  in  contact 
with  the  trap  rocks,  where  it  passes  into  a  breccia  and  amygdaloid.  Both 
the  sandstone  and  conglomerate  are  very  much    indurated,   and  are 
cracked,  as  if  by  the  influence  of  heat.     I  observed  that  the  indurated 
sandstone  was  divided  into  rhombohedral  prisms,  as  it  generally  is  where 
it  comes  in  contact  with  or  near  to  the  trap  rocks.    Returned  at  night  to 
Rock  Harbor.    At  level  of  lake,  B.  29.40,  T.  18^  C. 

August  21.— We  are  hourly  expecting  the  steamboat  to  take  us  back  to 
Keweenaw  point,  and  dare  not  go  away  for  longer  than  a  day. 

August  22  and  23. — Made  excursions  around  the  bay  and  to  the 
islands.  Examined  the  eastern  side  of  the  bay,  where  a  jaspery^  vein, 
containing  copper,  was  observed  in  the  trap  rocks  in  contact  with  the 
sandstone.  Rowed  around  the  bay  and  traced  exactly  the  limits  of  the 
trap  and  sandstones. 

August  24. — ^Remained  ia  camp  this  day,  making  calculations  of  oui 
observations. 

August  25. — This  day  I  set  out  on  a  trip  to  the  central  heights  of  the 
island  along  a  line  previously  surveyed  by  Mr.  Leander  Ransom,  extend- 
ing from  near  Rock  Harbor  to  the  coast  near  Fish  island.  1  measured  the 
height  of  every  hill  and  the  depth  of  every  valley  on  this  route  to  the 
summit  of  the  trap  hills,  and  then,  seeing  that  there  was  nothing  of  in- 
terest to  examine  beyond,  measured  the  section  back  again  u>  Rock  Har- 
bor, examining  minutely  the  rocks  on  the  line  of  section.  On  calculating 
my  observations,  it  was  found  that  there  had  been  a  fall  in  the  barometer 
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ing  my  excursion.  I  therefore  determined  to  have  a  stationary  instru- 
nt  at  Rock  Harbor  during  the  next  attempt;  and  being  allowed  to  fill 
old  barom*eter  tube  belonging  to  Mr.  Blake,  I  prepared  a  stationary 
trument,  and  observed  it  while  Mr.  Peabody  measured  the  whole  sec- 
fi  from  Rock  Harbor  to  the  opposite  side  of  the  island.  Mr.  Peabody, 
^ompanied  by  Mr.  Foster,  then  measured  this  section  over  again  twice, 
i  the  results  came  out  very  accurately.     The  calculations  being  made 

Mr.  Peabody,  I  drew  the  sectional  profile  and  committed  it  to  Mr. 
ster  to  copy.  This  section  is  given  in  plate  4.  I  revisited  Conglom- 
le  bay,  in  order  to  connect  it  with  our  sectional  profile,  but  had  not 
le  to  measure  the  heights  through  the  woods.  The  land  being  very 
el,  we  have  given  its  approximate  height  on  the  profile.  For  the  pur- 
e  of  extending  my  section  to  the  lake  shore,!  made  a  review  of  the 
»logy  of  Conglomerate  bay.  On  this  excursion  we  examined  more 
lutely  the  relations  of  the  rocks,  the  copper  vein  having  been  previous- 
explored.    The  sandstone  strata  have  a  WSW.  ENE.  course,  and 

12^  SSE.  in  general,  though  they  have,  in  some  places,  a  much  higher 
.  By  levelling,  I  found  the  thickness  of  the  sandstone  and  conglom- 
te  to  be  684  feet,  while  the  trap  is  100  feet  high.  The  iunction  of  the 
y  and  conglomerate  is  eighty  rods  from  the  head  of  the  bay. 
)n  the  other  side,  at  the  head  of  Rock  Harbor,  the  horizontal  distance 
ween  the  trap  rocks  and  the  belt  of  sandstone  is  576  feet,  the  dip 
ng  E.  by  S.  12^.  Rowing  up  the  bay  to  review  these  rocks,  we 
iced  some  drift  scratches  on  a  rounded  and  smooth  ledge  of  trap  rock, 
ese  scratches  run  N.  60°  to  N.  65°  E.,  and  extend  below  the  water 
el  three  feet.  The  rock  is  rounded  off  and  sloping  to  the  north.  At 
:  head  of  the  bay,  we  came  to  sandstone  strata  which  dip  to  the  SE.j 
I  about  thirty  yards  to  the  north,  v^e  came  to  trap  rock  again. 
August  29. — Mr.  Foster  went  to  see  the  rocks  at  Conglomerate  bay, 
th  the  intention  of  adding  to  our  sectional  profile. 
September  14. — For  three  weeks,  we  had  been  most  anxiously  await- 
;  the  arrival  of  some  vessel  to  take  us  off  from  Isle  Royale,  and  had 
olved,  against  the  advice  of  every  one  here,  to  send  our  boat  across  the 
e  at  any  hazards,  if  the  vessel  did  not  soon  arrive.  The  weather  had 
5n  too  stormy  to  admit  of  any  such  movement  during  the  7)ast  three 
eks,  and  consequently  we  were  forced  to  remain  until  the  steam  vessel 
)uld  come.  Our  provisions  had  been  exhausted,  and  we  were  entirely 
[>endent  upon  the  hospitality  of  Messrs.  Ransom  and  Blake.  A  large 
ty  of  people  interested  in  mines  in  Isle  Royale  had  been  waiting  with 

in  a  similar  manner  at  Rock  Harbor,  and  all  eyes  were  strained  lake- 
Lrd  every  day,  in  hopes  of  seeing  some  vessel  coining  for  us.  It  was, 
jrefore,  with  great  pleasure  we  this  day  saw  the  propeller  coming  to 
»ck  Harbor,  and  we  hastened  to  pack  up  our  various  articles,  and  made 

ready  for  immediate  embarcation.  We  then  took  passage  for  Copper 
irbor,  where  we  arrived  on  the  I5th  September. 

September  16. — This  day  is  stormy,  and  we  remain  at  Fort  Wilkins 
d  examined  and  arranged  our  materials. 

September  17.— Examined  the  mines  at  Eagle  river,  which  Mr.  Corell, 
3  agent,  had  just  left,  having  received  orders  from  the  trustees  of  the 
ne  to  discontinue  mining  operations. 

September  18.— -Visited  the  Suffolk  Mining  Company's  location  in 
npany  with  their  agent,  Mr.  Pray.  Satisfied  myself  that  there  was  n<? 
e  vein  there,  but  that  the  gray  sulpliujet  of  copper  is  disseminated  in 
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a  bed  of  trap  rock — the  rook  yielding  from  eight  to  ten- per  cent,  of  copper. 
Since  no  reliance  could  be  placed  on  such  a  bed,  I  advised  that  no  fur- 
ther outlay  should  be  made  in  working  there;  but,  since *the  company 
had  collected  the  materials  for  a  furnace,  and  a  Welch  copper  smelter  had 
declared  he  could  work  the  o^e  advantageously,  they  determined  to  make 
a  trial  of  the  ore  they  had  already  raised. 

September  19. — In  company  with  Mr.  Pray,  I  travelled  all  over  thk 
company's  location,  examining  every  spot  that  presented  an  opportunity  fix 
investigating  the  geology  of  that  region.     Visited  the  Copper  Rock  Com- 
pany's location,  where  I  found  a  nide  log-cabin,  with  ope  occupant,  who 
neld  the  location  in  charge.     With  him  and  Mir.  Pray,  I  examined  every 
spot  where  there  was  any  sign  of  a  vein.    Obtained  some  good  specimens 
of  native  copper  from  a  beautiful  variety  of  porphyritic  trap,  having  red 
felspar  in  crystals  scattered  through  the  rock;  and  gray  sulpburet  oi  cop- 
per from  one  of  the  small  veins  exposed  in  the  bed  of  the  stream.     I  did 
not  regard  the  veins  on  this  location  as  of  any  value  for  mining  purposes. 
The  rocks  are  compact  greenstone  trap  and,  porphyritic  trap,  not  amygda^ 
loidal,  and  very  hard— the  basis  of  the  rock  being  compact  felspar.    The 
veins  are  all  narrow,  and  are  pinched  between  very  hard  rocl^  that  are 
expensive  to  excavate.    Returned  to  Eagle  river. 

September  2ft. — ^This  day  I  revisited  the  Copjpet  Palls  mine^,  and  re- 
examined the  work.  On  measuring  the  course  of  the  vein  as  it  is  ex- 
Eosed  in  the  several  openings,  I  found  it  to  be  N.  29i®  W.,  S.  29^^  E. 
y  the  compass,  the  variation  being  6^  E.  While  I  was  engaged  in 
examining  the  Copper  Frills  and  the  Northwest  Company's  mines,  I  sent 
Mr.  Foster  to  examine  the  mine  of  the  Northwesten  Company.  He 
procured  some  specimens  of  native  copper,  and  gave  me  the  following 
memorandum: 

"  Copper  Falls.— Course  N.  291®  W.,  by  compass— Var.  6°  E. 

"Northwest    Company  lease  No.  8. — Course  of  vein  N.  23°  W.; 


Shaft. 


var.  6^  E. — ^John  L.  Slawson,  agent; 


on  section  21,  60  rods 


9  r.  w. 


east  of  sectional  line,  and  ^  mile  south  of  the  north  location  line.  At  the 
bottom  of  the  shaft  Mr.  S.  says  is  3  feet;  in  an  adit  it  is  about  6  inches, 
which  wilt  strike  the  shaft  at  the  depth  of  37  feet  2  inches." 

On  my  way  from  Eagle  Hafbor  to  the  Copper  t^sdls  mine  I  met  Mr. 
Samuel  W.  Hill,  who  handed  me  a  letter  of  reC'Ommendation  of  himself 
as  a  surveyor,  the  letter  being  addressed  to  me  by  Mr.  McNair,  the  mineial 
agent.  Mr.  Hill  wished  to  be  employed  by  me,  and  I  promised  to  give 
him  some  work,  and  to  employ  him  as  surveyor  to  my  party  the  next  year. 
I  learned  from  him  that  Mr.  Burt,  the  linear  surveyor,  was  in  a  vessel  be- 
calmed Oflf  Eagle  Harbor,  and  that  he  was  very  desirous  of  seeing  me. 
I  therefore  went  back  to  Eagle  Harbor,  took  a  boat  and  boarded  the  vessel, 
and  held  a  long  conversation  with  Mr.  Burt  and  Mr.  Hig^ins,  who  had 
seen  Mr.  Whitney's  party  on  the  Ontonagon  river,  and  gave  me  an  account 
of  their  proceedings. 

September  21. — ^This  day  I  set  out  again  to  examine  the  mines  at  Cop- 
per  Falls,  measuring  a  section  from  Eagle  Harbor  to  the  mines^  and  while 
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t  stopped  there  sent  a  party  to  exai^ine  the  North westerq  Company's 
[nine. 

At  Eagle  Harbor  B,  29.45,  T.  16^  C. 

One  mile  from  Copper  Falls,  9|  a.  ra.,  B.  29.20,  T.  19°  C. 

Office  of  Copper  Falls,  IO4  a.  m.,  B.  29.21,  T.  19J°.C. 

Office  of  Northwestern  Company's  mine,  Ih.  7m.  p.  m.,  B.  28.819, 
T.  21^  C. 

First  Hill,;  31  p.  m.,  B.  28.600,  T.  19^  C. 

May  22. — This  day  I  measured  a  section  from  Eagle  Harbor  to  the 
Northwest  Company's  mines,  which  are  under  the  direction  of  Mr.  Stout- 
enburg,  of  New  York.  In  this  work  I  was  kindly  aided  by  this  gentle- 
man, who  afforded  me  every  facility  for  a  thorough  exploration  of  the 
mines  under  his  care,,  and  entertained  my  party  most  hospitably  during 
our  stay. 

The  following  are  the  barometrical  observations  made  by  me  on  my  way 
to  the  mines: 

Level  of  the  lake  at  Eagle  Harbor,  9  a.  m.,  B.  29.412,  T.  21°  C,  t.  21^  O. 

Oh  Conglomerate  hill,  one  mile  from  lake,  9  a.  m.,  B.  29.260,  T.  22° 
C     t   22^  C 

Trkp  Rock  Hill,  9  a.  m.,  B.  28.970,  T.  21i<>  C. 

Height  of  land  on  road,  9  a.  m.,  B.  28.910,  T.  21  ^  0. 

Summit  of  hill,  I2h.  48m.  p.  m.,  B.  28.830,  T.  21^  C. 

Office  of  Northwest  Company,  12h.  48m.  p.  m-T  B.  28.845,  T.  22°  C. 

^'ho  barometer  was  allowed  to  stand  long  enough  to  give  the  same  tern- 
peKiture  on  the  attached  thermometer  as  if  ii  had  been  separate  from  the 
instrument.  This  section  was,  on  returning  to  Eagle  Harbor,  measured 
back  again.  On  examining  the  declination  of  the  magnetic  needle  at 
this  mine  it  was  found  to  be  8^  10'  E.  There  are  several  veins  on  the 
location  belonging  to  the  Northwest  Company,  and  Mr.  Stoutenburg, 
the  agent  of  the  company,  has  opened  them  far  enough  to  prove  that  they 
are  very  rich  in  native  copper,  and  that  they  will  prove  profitable  whei;i 
the  ground  is  sufficiently  opened  by  mioing.  Some  of  the  veins  con^aip 
a  considerable  quantity  of  native  silver  united  to  the  copper  and  mixe4 
with  the  veinstone.  Owing  to  want  of  confidence  in  the  permanency  of 
veins  of  native  copper,  the  company  to  which  the  mines  belong  has  not 
afforded  the  means  required  to  render  the  property  productive.  The  re- 
searches of  Mr.  Stoutenburg  have,  however,  fully  proved  that  the  vein,s 
are  rich,  enough  to  warrant  the  expenditure  of  sufficient  money  to  open 
regular  mines  at  this  place.  From  the  great  number  of  Indian  hammers 
found  in  opening  these  mines,  it  appears  that  this  spot  was  well  known 
to  the  aboriginal  tribes,  and  it  is  evident  that  they  had  worked  on  the  reg- 
ular veins,  and  had  excavated  into  them  to  the  depth  of  five  or  six  feet, 
beating  out  the  native  copper  by  means  of  those  rude  hammers,  cart  loac^s 
of  which  are  seen  in  the  soil  around  the  mine.  The  first  vein  I  surveyed 
has  a  course  N.  15*^  E.,  S.  15^  W.  It  has  been  opened  by  sinking  a  shaft 
upon  the  vein  to  the  depth  of  20  feet.  This  shaft  is  8  feet  by  7  feet  square. 
The  drainage  is  easily  practicable  to  the  depth  of  40  feet,  by  the  slope  of 
the  land.  On  measuring  the  declination  of  the  magnetic  iieedlc  over  vein 
No.  1  aiid^shaft  No.  2,  it  was  found  to  be  5°  40^  E. 

Vein  No.  2  was  parallel  to  one  already  mentioned.  A  shaft  has  been 
sunk  upon  it  to  the  depth  of  50  feet,  and  a  level  has  been  excavated  from 
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the  bottom  of  it  to  the  northward  73  feet  and  southward  20  feet.    The 
declination  of  the  magnetic  needle  over  this  vein  was  6J°  E. 

The  Stoutenburg  shaft,  is  now  21  feet  deep.    The  vein  is  found  to  be 
parallel  to  the  two  already  described.     An  adit  level  has  been  made  to 
drain  these  veins  to  the  depth  of  their  present  working.     Its  course  is 
north  and  south,  and  it  opens  a  vein  where  the  course  and  dip  of  the  lode 
could  be  measured.     It  was  found  to  undeflie  1  foot  2  inches  in  6  feet  4 
inches.     There  is  a  solid  sheet  of  copper  exjx)sed  in  this  adit.     It  is  4 
inches  thick,  and  is  seen  continuously  for  10  feet  in  length.     The  adit  is 
165  feet  long  and  meets  a  shaft,  and  it  will  drain  the  mines  to  the  depth 
of  67  feet.     Some  of  the  masses  of  copper  which  were  measured  in  this 
mine  were  6  feet  by  7  feet,  and  were  from  2  to  4  inches  in  thickness. 
The  largest  piece  of  copper  that  has  been  raised  here  weighs  a  ton. 

September  23. — This  morning  barometer  at  the  office  of  the  Northwest 
Company  stood  B.  28.87;  T.  10°  C.  In  company  with  Mr.  Stoutenburg, 
we  examined  three  openings  which  he  had  made  in  the  compact  trap  rock- 
West  of  the  office,  and  on  the  trail  to  Eagle  Harbor,  some  poor  coypei 
veins  were  found.  We  then  reviewed  the  tnin^s,  and  examined  the  ore 
heaps,  selecting  suitable  specimens  for  the  government  collection.  Pour 
shafts  have  been  sunk  in  searching  the  copper  veins.  Three  veins  are 
now  opened,  and  on  one  of  them  there  are  2  shafts  23  feet  deep.  Thus 
far  the  agent  has  reported  to  the  mineral  agent  170,000  lbs.  or  83  tons  of 
copper  as  raised  to  the  surface.  He  has  now  100  tons  on  the  bank.  Sil- 
ver is  found  in  all  the  veins,  but  it  is  most  abundant  in  shafts  2  and  3. 

Two  shifts  of  miners  are  now  employed  in  drifting.  They  advance  6 
feet  per  week  in  a  drift  4  feet  by  6  feet.  The  cost  is  about  $9  per  foot. 
In  sinking  a  shaft  6  feet  by  8  feet,  the  cost  has  been  $15  per  foot.  The 
miners  pay  their  own  expenses  except  for  milling  tools,  which  are  fur- 
nished t6  them  by  the  company.  Mr.  Stoutenburg  is  an  active  and  eo- 
terprising  man,  and  has  made  many  important  improvements,  not  only 
on  the  location  of  which  he  has  charge,  but  also  for  the  public  good.  He 
has  made  a  good  road  6  miles  in  length  to  Eagle  Harbor,  and  one  from 
the  Grand  Marais  to  the  end  of  Agate  Harbor,  5  miles  long,  and  has  cut  a 
trail  from  the  Grand  Marais  to  his  mines,  4  miles  in  length;  and  in  com- 
pany with  the  Gratiot  Company's  men,  he  has  cut  a  trail  to  those  mines 
for  a  distance  of  3  miles.  He  does  not  profess  to  be  a  miner,  but  has, 
nevertheless,  managed  to  direct  a  series  of  good  exploration  workings  on 
the  copper  veins,  and  has  a  large  quantity  of  copper,  which  will  go  fer 
towards  paying  the  expense  which  the  company  has  incurred  in  making 
these  reseai'ches  preparatory  to  systematic  mining.  Prom  what  I  could 
learn,  I  could  see  no  reason  why  these  mines  should  not  prove  valuable 
to  the  company;  but  it  is  obvious  that  no  mine  can  prove  profitable  before 
deep  shafts  are  sunk  and  proper  levels  opened,  so  as  to  prepare  the  way 
for  regular  stapeing.  A  large  amount  of^capital  must  necessarily  be  ex- 
pended at  some  risk  in  mining,  and  no  operations  are  so  unprofitable  as 
over-cautious  half-way  measures.  No  one  should  say  absolutely  that  a 
mine  will  prove  profitable,  for  there  are  uncertainties  about  even  the  most 
promising  mines;  but  I  should  consider  it  as  safe  to  invest  capital  in  this 
mine  as  in  any  other  that  has  not  already  been  proved  better.- 

September  24. — Office  of  the  Northwest  Company's  mines,  B.  28.75; 
T. 11^  C. 
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Returning  to  Eagle  Harbor,  on  Conglomerate  hill,  11  a.  m.,  B.  29.08; 
T.  15^0.;  t,  16^  O. 

At  Eagle  Harbor,  6  feet  above  lake  level,  I  p.  m.,  B.  29.35;  T.  17°  C; 
t.  13i^  O. 

This  measurement  is  not  so  reliable  as  that  made  on  going  to  the  mine, 
for  a  rain  is  now  coming  on;  wind  SE. 

September  25.— Rainy  day;  Eagle  Harbor,  9  a.  m.,  B.  29.180;  T.  22^  C. 

evening,  B.  29.090;  T.  22°  C. 

September  26.— Thick  fog.     This  morning,  B.  29  20;  T.  17°  C. 

This  day  Mr.  Joshua  Ohilds  visited  us,  and  added  some  valuable  items 
of  information  to  my  statistics  of  his  company's  mines.  In  his  shaft, 
which  is  6  feet  by  7  feet  diameter,  the  cost  of  minijngf  all  expenses  paid, 
is  $10  per  foot  in  depth.  The  work  progresses  from  16  to  17  feet  per  month 
ia  sinking  a  shaft,  and  from  20  to  26  feet  per  month  in  driving  a  drift  4 
feet  by  6  feet.  His  miners  at  Copper  Palls  are  now  cutting  up  a  mass  of 
copper  which  weighs  8)(K)0  lbs.  They  saw  it  with  a  fine  cross-cut  saw, 
there  being  no  rock  mixed  with  the  metal. 

September  27.— B.  29.07;  T.  15^^  c.  Heavy  rain  stonn  all  day;  thun- 
der  squall  in  the  evening,  B.  29.10;  T.  15°  C. 

September  28.-9  a.  m.,  B.  29.170;  T.  14^  C. 

noon,  B.  29.114;  T.  13^  a 

Still  stormy  weather.     . 

September  29. — I  w^nt  to  the  Suflfolk  Company's  mines,  7  miles  from 
Eagle  river,  in  company  with  Mr.  Pray,  for  the  purpose  of  examining  his 
location.  The  bed  6f  copper-bearing  rocks  at  the  mines  opened  by  Mr. 
Pray  has  a  course  nearly  N.  and  S,,  and  dips  30^  eastVard.  It  underlies 
a  hard  and  very  compact  porphyritic  trap  rock,  which  has  a  base  of  com- 
pact felspar,  and  is  almost  destitute  of  hornblende,  resembling  more  a  true 
porphyry  than  trap.  On  the  surface  is  a  tliin  crust  of  green  carbonate  of 
copper;  and  when  the  rock  is  broken  open,  it  exposes  numerous  particles 
of  compact  gray  sulphuret  of  copper  very  evenly  diffused  through  the 
rock.  Small  string- veins  of  ccdoso^ous  spar  and  of  sulphate  of  baryta  are 
seen  in.  the  rock  where  mining  operations  have  opened  it.  This  copper 
ore  exists  in  an  altered  slate  rock  mixed  with  trap,  which  is  intercalated 
in  the  trap  rocks.  By  the  disintegration  of  th^s  slate,  which  is  much 
shivered,  there  is  formed  a  deep  and  broad  ravine,  through  which  a  stream, 
which  is  a  tributary  of  Tobacco  river,  runs.  It  was  evident  at  the  first 
glance  that  no  true  vein  exists  at  this  place;  and  notwithstanding  the  fact 
that  the  rock  will  yield  from  i  to  10  per  cent,  of  copper,  still  it  cannot  be 
regarded  as  proper  to  erect  expensive  works  on  a  bed  of  rock  like  this,  for 
there  is  no  certainty  of  its  continuing  to  yield  copper  to  any  considerable 
depth,  and  the  machinery  required  for  working  the  ore  would  be  very 
expensive.  I  therefore  aa vised  that  no  more  money  should  be  expended 
at  this  mine.  Still,  it  having  been  represented  by  a  Welch  copper  smelter 
that  the  ore  already  on  the  bank  could  be  profitably  smelted^  the  company 
gave  him  an  opportunity  of  trying  his  skill,  they  having  already  procured 
the  materials  for  erecting  a  small  blast  furnace.  This  experiment,  as  will 
be  seen  in  the  sequel,  proved  a  complete  failure. 

I  learned  from  Mr.  Pray  that  the  leases  taken  by  his  cwnpany  were 

101, 102,  and  103.    They  are  in  township  57,  range  31,  in  sections  9, 10, 

U,  12,  13,  14,  15,  and  16.    After  travelling  all  over  these  locations  in 

company  with  Mr.  Pray,  I  visited  the  Copper  Rock  Company's  locations, 
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adjoining  the  Suffolk  Company's.    They  have  thme  Iocations>  each  o{ 
which  is  one  mile  square.     Mr.  Martin  L.  Punchard  is  the  agent  holding 
possession  of  these  locations.     He  has  built  a  Small  log  cabin,  andjjas 
made  some  shallow  explorations  for  copper,  and  has  found  a  few  nanoir 
veins  of  the  metal  and  of  gray  copper  ore.     I  visited  them  in  company 
with  him  and  examined  them  attentively,  procuring  specimens  of  the 
metal,  ore,  and  veinstones,  with  the  ac^mpanying  rocks.     Among  tl* 
mmerals  I  found  at  this  place  are,  prehnite  in  geo^es,  pink  calcareous  spa, 
rhomb  spar,  native  silver,  and  copper.     The  rock  in  which  the  natin 
copper  is  found  is  a  beautiful  porphyry  with  bright  red  crystals  ot  fekpar. 
In  this  rock  a  small  vein  of  native  copper  occurs  quite  closiely  pinched. 
The  metal  occurs  in  sheets  and,  in  crystals.     In  one  of  the  veins  the 
gray  sulphirret  of  copper  occurs  in  patches  and  irregular  masses  dissenn- 
nated  in  calcareous  spar.     In  the  amygdaloid  the  vein  is  from  four  to  six 
inches  wide,  but  that  in  the  hard  porphyry  rock  is  narrowband  the  melal 
is  difficult  to  extract.     About  three  ounces  of  native  silver  were  taken  by 
Mr.  Punchard  from  one  of  his  openings  in  these  veins. 

I  learned  from  Messrs.  Pray  and  Punchard  that  the  ted  sandstone  oc- 
curs about  three  miles  SE.  from  this  location}  but  on  searching  for  it  io 
the  bed  of  the  stream  where  Mr.  Pray  had  seen  it,  we  did  not  find  it,  the 
rock  probably  being  concealed  by  shifting  gravel.     After  searching  these 
locatious  I  returned  to  Eagle  river  and  examined  a  vein  on  the  location  of 
the  Lake  Superior  Company.     This  vein  is  situated  on  the  river,  and  is 
called  the  Armstrong  vein,  it  having  been  discovered  by  a  miner  of  that 
name.     Its  course  is  N.  10°  E.,  S.  10°  W.,  and  it  dips  to  the  eastward. 
It  is  fifteen  inches  wide,  and  consists  of  a  red  colored  mixture  of  oxide 
of  iron  and  calcareous  spar,  with  very  rare  particles  of  copper-     It  widens 
as  it  descends,  and  is  in  its  lowest  part  two  feet  seven  inches  wide.    Al- 
though it  is  a  regularly  walled  vein,  I  do  not  think  it  worth  the  expense 
of  mining,  it  having  a  direction  which  our  experience  has  shown  us  to 
indicate  in  this  region  a  barren  vein. 

Another  vein  had  been  opened  since  I  made  my  original  surveys  on 
this  company's  location.  It  is  situated  a  few  hundred  yards  NW.  from 
the  office  of^the  company,  and  was  first  discovered  by  a  miner  named 
George  Knotty  and  hence  is  called  the  Knott  vein.  It  contains  natire 
copper>  but  is  narrow,  and,  alone,  would  not  be  worth  minitig;  but  it  will 
add  something  to  the  products  of  the  location,  and  the  ore  may  be  raised 
and  worked  with  that  from  the  richer  vein  in  the  river's  bed. 

October  1. — I  revisited  the  Cliff  mine,  belonging  to  the  Boston  and 
Pittsburg  Mining  Company,  and  collected  some  statistics  of  their  mine, 
and  examined  all  their  works  and  machinery.    Captain  Edward  Jennings, 
their  present  superintendent,  is  an  energetic  Cornish  miner,  and  has 
given  by  his  skiU  great  efficacy  to  the  operations  under  his  direction,  so 
that  the  mine  begins  now  to  yield  good  returns  for  the  labor  and  capital 
invested  in  it.     The  old  dry  stamps  put  up  for  experiment  have  been 
abandoned,  and  wet  stamps  upon  the  usual  principles  have  been  put  up 
in  their  place>  and  are  doing  very  well.     I  examined  this  mill  while  it 
was  in  operation,  and  saw  the  produce  of  washed  copper  obtained.    The 
stamp  ore  is  broken  into  pieces  of  a  few  pounds  in  weight,  and  is  then  fed 
into  a  hopper  through  which  water  passes,  and  the  joggling  and  current 
of  water  carry  the  ore  under  the  stamp-heads.     It  stamps  its  own  bed, 
and  the  current  of  water  washes  out  the  whole  of  the  pulverized  ore  and 
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iDst  of  the  lumps  of  copper,  which  are  carried  into  a  large  tank  or  vat, 
here  the  slime  is  washed  away  by  the  current  of  water,  and  the  heavy 
articles  of  metal  and  rock  remain.  The  contents  of  this  vat  are  from 
nae  to  time  removed  to  strake^  and,  by  stirring  it  while  the  water  rushes 
tirough  the  head  of  the  strake,  the  lighter  particles  of  rock  are  removed 
rem  the  metal.  Subsequent  to  this  the  ore  is  thrown  on  metallic  sieves, 
nd,  by  the  operation  of  jigging,  which  is  a  peculiar  agitation  of  the 
ieve  while  immersed  in  water,  the  copper  and  silver  are  made  to  settle  to 
he  bottom,  and  the  rocky  particles  are  scooped  fix)m  the  surface;  and  the 
netals,  after  l>eing  sufficiently  cleaned  in  tnis  manner,  are  packed  up  in 
barrels  for  shipment.  After  separating  hyjiggiilg  those  particles  of  cop- 
ier and  silver  which  are  too  large  to  pass  through  the  perforations  in  the 
(letallic  bottoms  of  the  sieve,  the  finer  particles  are  to  be  settled  in  /cteves, 
T  tubs,  in  which  the  earthy  or  metallic  matters  are  agitated  with  water, 
nd  the  metals,  frpm  their  superior  specific  gravity,  settle  to  the  bottom. 
i  is  prcfcable  that  a  set  of  joggling  and  sleeping  tables  will  be  added  to 
be  washing  machinery  hereafter,  when  a  more  powerftil  steam-engine 
»  employed,  that  npw  used  being  only  of  ten  horses  power.  It  is  evi- 
ent,  from  what  is  now  doing,  that  the  stamping  engine  will  add  consid- 
rably  to  the  amount  of  copper  and  silver  shipped  by  this  company,  for 
le  stamp  ore  is  estimated  to  contain  about  eight  per  cent,  of  the  metals, 
'hus  far  the  company  has  sent  to  market  the  richest  broken  ore,  contain- 
ig  from  thirty  to  fifty  per  cent,  of  copper,  and  musses  of  nearly  pure 
letal — the  average  yield  of  the  whole  being  estimated  at  sixty -five  per 
;nt.  1  was  informed  by  Captain  Jennings  that  the  largest  mass  of  cop- 
Br  which  has  been  extracted  from  this  mine  weighed  eighty-three  tons. 
I  was  cut  up  into  pieces  of  from  one  to  two  tons  in  weight  and  sold  to 
le  Baltimore  Copper  Company. 
At  this  lime  the  miners  receive  $10  per, square  foot  of  cut  surface, 
leasuring  on  one  side  of  the  cut,  for  dividing  the  large  masses  of  copper 
ito  pieces  capable  of  being  transported.  This  expense  is  trifiing  when 
16  value  of  the  metiil  and  the  magnitude  of  the  masses  are  considered. 
7he  tools  used  for  cutting  up  the  copper  are  well-tempered  steel  chisels, 
srhich  are  driven  by  blows  of  a  sledge-hammer,  one  man  holding  the 
hisel  while  the  other  strikes  with  the  sledge.  A  ribbon  ofc  copper,  about 
lalf  an  inch  in  width  and  from  one  fifth  to  one  quarter  of  an  inch  in 
hickness,  is  thus  cut  out  quit6  across  the  mass  of  copper;  then  another 
ibbon  is  cut  out,  and  so  on,  until  a  mortised  channel  divides  the  whole 
aass.  On  commencing  the  operation  short  chisels  are  used,  whereby 
Quch  power  is  saved  which  would  be  lost  in  a  longer  chisel,  having  more 
natter  to  be  acted  upon,  and  more  elasticity  to  diminish  the  efifect  of  the 
rlow.  Chisels  of  greater  length  are  supplied  as  the  work  progresses  in 
lepth,  until,  in  some  of  the  thick  masses,  one  of  four  feet  in  length  is 
equired,  the  copper  being  in  some  places  from  three  to  three  and  a  half 
eet  in  thickness.  Varioiis  machines  have  been  proposed  for  the  division 
•f  these  great  slabs  of  copper,  but  none  of  them  have  been  found  so  effi- 
ient  as  this  first  simple  method.  Those  who  propose  the  application  of 
omplicated  machinery  for  the  cutting  up  of  this  copper  should  remember 
hat  most  of  the  work  is  to  be  done  in  the  deep  recesses  of  the  remote 
alleries  of  the  mine,  and  that  it  is  not  easy  to  adapt  any  of  their  ma- 
hinery  to  the  standing  lode  of  copper,  or  to  huge  irregular  masses  torn 
ff  and  throivn  upon  me  rubbish  of  the  sloping  ground  and  placed  in  a 
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Sosition  not  readily  accessible.     It  is  surprising  to  see  with  what  confi- 
ence  and  earnestness  our  ingenious  mechanics  propose  to  cut  up  these 
masses  of  copper  by  machinery,  and  how  ready  they  are  to  embark  in  an 
enterprise  from  which  they  would  shrink  if  they  knew  the  practical  diffi- 
culties in  the  way.     It  is  obvious^  also,  that  the  smallest  portion  of  si- 
cious  rock  imbedded  in  the  popper  or  any  adherent  sand  would  be  a 
effectual  obstacle  to  the  use  ot  steel  saws;   for  the  hard  silicious  rod 
would  imbed  in  the  copper,  and  would  be  the  most  efficient  tool  for  cov 
ting  up  the  saw.     If  the  copper  was  on  the  surface  of  the  earth,  and  fret 
from  rock,  it  would  be  easy,  notwithstanding  any  weight  it  might  have, 
to  transport  it  to  a  mill  with  circular  saws,  which  would  cut  it  with  neariy 
the  same  facility  they  do  railroad  bars;  but  from  what  has  been  before 
stated,  it  will  be  seen  that  the  conditions  in  this  case  are  quite  different. 
It  was  also  proposed  by  a  workman  from  a  Welch  smelting  furnace  to 
melt  channels  through  the  standing  lode  of  copper  by  means  of  a  forge- 
fire  and  blast  bellows.     I  objected  to  this  plan,  first,  that  the  conduction 
of  heat  by  a  mass  of  copper  would  effectually  prevent  the  heating  a  portioD 
of  it  to  the  melting  point;  and,  secondly,  that  the  c?t)mbustion  of  the  fuel 
required  to  melt  the  copper  would  produce  such  a  quantity  of  carbonic 
acid  in  the  mine  as  to  render  the  air  irrespirable.     The  first  objection  wan 
put  to  the  test  on  the  surface  of  the  mine  by  attempting  to  meh  a  mass  oi 
copper  that  had  been  raised,  and  it  was  found  impossible  to  raise  a  part  d 
it  to  a  high  temperature  for  the  obvious  reason  above  stated;  hence  thij 
project  was  abandoned.  .  I  mention  these  various  schemes  to  save  any  I 
persons  the  trouble  of  renewing  them,  or  from  interfering  with  the  regu- 1 
lar  operations  of  the  mine  by  attempts  to  again  introduce  methods  which 
have  bqen  found  impracticable.     Captain  Jennings  informed  me  that  the 
company  made  contracts  with  the  lifiiners  to  excavate  levels  at  the  cost  of 
$25  per  yard  in  length. 

One  hundred  and  twenty  men  are  now  employed  at  the  mines,  seventy 
of  whom  are  regular  miners,  and  are  mostly  from  Cornwall,  England. 
Seventeen  houses  have  already  been  erected  near  the  mines,  and  a  village 
will  soon  spring  up  there.  Already  a  regular  physician  is  retained  at  the 
mines,  and  is  employed  by  the  different  working  companies  on  Kewee- 
naw point.  ^A  clergyman  is  from  time  to  time  engaged  to  perform  Divine 
serv'ices,  and  a  school  will  soon  be  opened  for  the  children  of  the  miners 
and  laborers. 

Having  descended  into  the  mines,  and  carefully  examined  every  open- 
ing and  all  parts  of  the  vein,  in  company  with  Captain  Jennings,  I  made 
notes  of  every  fact  of  importance,  procured  a  good  set  of  cabinet  speci- 
mens of  metals  for  the  use  of  government,  and  lefl  the  mine,  returniug  to 
Copper  Falls. 

I  sent  Mr.  Faster  with  a  party  of  men  to  examine  the  North  American 
Company's  mine,  near  the  CUff  mine,  and  he  procured  a  supply  of  speci- 
mens of  copper  from  that  mine. 

I  saw  John  Bacon,  esq.,  the  superintendent  of  the  North  American  Com- 
pany's mines,  and  procured  from  him  the  statistical  information  I  required. 
The  mines  are  situated  oh  the  north  side  of  the  west  branch  of  Eagle  river, 
and  on  the  south  side  of  the  cliff.  The  vein  of  copper  dips  to  the 
westward;  and  on  the  hanging  wall  of  the  vein,  copper  mixed  with  some 
silver  is  thickly  implanted.  The  walls  of  the  vein  are  well  defined,  and 
the  veinstone  consists  of  prehinte,  quartz,  and  calcareous  spar,  which  are 
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lear  the  sur&ce,  separated  in  part  from  the  walls  by  layers  of  red  clay, 
ailed  by  the  miners  ^^fiuckany  One  mass  of  copper  raised  from  this 
aine  weighs  268  pounds.  For  want  of  the  requisite  funds,  this  mine  was 
lot  opened  so  promptly  as  that  belonging  to  the  Boston  and  Pittsburg 
Company;  but  now,  more  confidence  being  felt  in  the  permanency  of 
'«ins  of  metallic  copper,  the  work  will  be  prosecuted  more  vigorously. 
Jany  of  the  first  openings  were  made  merely  for  the  purpose  of  exploring 
he  ground,  and  those  which  are  not  required  in  regular  mining  will  be 
leglected.  At  present  three  openings  have  been  made.  One  shaft  is  100 
eet  in  depth,  and  two  others  are  23  feet  deep.  There  are  also  levels 
)f  150  and  240  feet  in  length.  The  course  ol  the  veins,  as  given  on  Mr. 
Jchlatter's  plan  of  the  ground,  are  N.  16^  W.,  and  N.  32°  W. 

During  the  next  summer  I  shall  make  a  minute  examination  of  this 
nine,  and  I  trust  the  ground  will  be  so  far  opened  as  to  afibrd  a  better 
dew  of  the  vein  than  can  now  be  obtained. 

A  hasty  visit  was  n^xt  made  to  the  Copper  Falls  mine,  for  the  purpose 
if  riewing  the  latest  developments  of  the  veins,  and  in  order  to  procure 
'  ^PpJy  of  specimens  of  the  ores  for  the  government  collection. 

I  descended  again  into  the  mines,  and  examined  minutely  every  level 
nd  all  the  exposures  of  the  vein.  Twelve  regular  miners  and  ten  labor- 
Ts  are  employed  at  this  mine.  Mr  Joshua  Childs,  the  superintendent, 
aformed  me  that  there  being  no  rock  in  the  great  mass  of  copper  he  had 
xtracted  from  this  mine,  he  was  enabled  to  cut  it  up  by  means  of  a  cross- 
at  saw,  at  a  cost  of  only  $6  per  square  foot  of  cut  surface.  The  largest 
lass  weighed  7  tons,  and  it  cost  %1^  to  cut  it  up  into  pieces  which  could 
e  transported  by  wagons  to  Eagle  Harbor,  where  it  was  shipped  and  sent 
)  Boston. 

I  examined)  during  this  visit  to  these  mines,  a  number  of  barrels  of  a 
reenish  decomposed  mineral  found  in  the  vein,  which  is  largely  mixed 
ith  native  silver,  some  of  the  pieces  containing  firom  $25  to  $100  worth 
f  silver  per  hundred  weight  of  the  rock.  This  rich  ore  was  obtained 
om  the  vein  near  the  junction  of  the  trap  rock  and  sandstone,  and  it  is 
etierally  observed  that  silver  occurs  most  frequently  and  in  larger  quan- 
ities  near  the  surface  of  the  veins  and  near  the  line  of  contact  of  sand- 
tone  and  trap,  as  also  in  the  crossings  of  veins  or  at  the  points  where 
feeder s^'^  come  in.  The  ore  from  those  points  ought  to  be  picked  out 
ud  worked  separately  for  silver.  It  should  be  stamped  and  washed  at 
^e  mines,  and  then  the  metals  should  be  packed  in  barrels  and  sent  to 
le  refiner  for  the  separation  of  the  silver  from  the  copper. 

The  richest  specimen  I  obtairted  yielded  5  ounces  of  silver  per  6  pounds 
f  the  veinstone.  The  average  yield  on  a  large  sample  I  have  not  been 
ble  to  obtain,  since  no  such  sample  has  ever  been  drawn,  but  the  barrels 
f  ore  I  have  mentioned  were  sent  away. 

Thus  for  no  machinery  has  been  put  up  at  this  mine  except  a  horse 
^hinn,  used  for  raising  the  ore  and  water.  If  the  wgrk  is  to  be  success- 
illy  prosecuted,  a  steam  engine  of  twenty  or  thirty  horses  power  should 
B  employed,  and  more  extensive  opeuings  should  be  made.  It  is  not  yet 
nown  whether  the  mine  will  pay  a  profit  to  its  owners  or  not,  for  all  the 
leans  required  for  the  development  of  its  resources  have  not  yet  been 
at  '\}\  action. 

The  most  discouraging  geological  feature  which  here  presents  itself  is 
le  occurrence  of  a  bed  of  fine  red  saudbtone,  which,  from  its  dip  and  di- 
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rection,  must  cut  oflF  the  vein,  and  will  render  it  unprofitable.  Thfs  bel 
was  surveyed  by  Mr.  Childs  and  myself,  and  was  estimated  to  be  75  feet 
thick.  Beneath  it  the  traprpck  again  occurs,  but  it  i«  not  certain  that  the 
vein  in  the  upper  trappean  bed  extends  into  the  trap  rocks  below^.  Tte 
point  is  to  be  tested  by  Mr.  Childs  next  year. 

Several  veins  occur  on  the  location  of  this  company ,^  and  have  been 
fully  surveyed  by  their  agent,  but  they  have  not  yet  been  proved.  It  has 
been  proposed  to  run  an  adit  level  from  the  hill  side  into  the  shafts  which 
have  been  opened,  in  order  to  effect  drainage,  but,  since  the  work  will  be 
all  in  barren  ground,  the  company  hesitate  as  to  incurring  this  expense. 
The  short  adit  will  prove  very  useful,  and  will  be  made,  if  the  produce 
of  the  mine  should  be  deemed  sufficient  to  justify  the  outlay  of  the  money 
required.     It  is  not  probable  that  the  long  adit  will  ever  be  made. 

I  requested  Mr.  Childs  to  furnish  me  with  a  plan  of  his  mine»  which  he 
very  kindly  consented  to  do.  He  has  made  regular  surveys  and  kept 
plans  and  sectional  views  of  all  the  work  he  has  executed. 

Afler  making  this  last  review  of  the  mines  for  this  season,  I  went  to 
Eagle  Harbor  and  Copper  Harbor,  and  embarked  for  home  on  the  3d  of 
October,  reaching  Boston  about  the  middle  of  the  month. 

I  immediately  prepared  my  synopsis  of  the  labors  of  the  season  and 
forwarded  it  to  Washuigton,  with  the  annual  reports  of  my  assistants,  as 
soon  as  they  were  received.  These  synopses  were  printed  in  the  report 
of  the  Commissioner  of  the  General  Land  Office. 

The  winter  months  were  devoted  to  analytical  and  metallurgTc  re- 
searches, applicable  to  the  working  of  the  metals  and  ores  of  Lake  So- 
perior,  the  results  to  which  1  have  arrived  being  contained  in  this  re- 
port. 

Journal  of  the  Gtologkal  Survey  for  1848. 

Having  written  to  the  Treasury  Department  several  times  during  the 
spring  months  for  the  remittance  to  me  of  the  funds  required  for  the  sur- 
vey, and  for  the  balance,  $1,500,  due  to  me  and  my  party  for  the  last 
year;  and  not  having  received  this  remittance,  on  the  2d  June  I  went  to 
Washington  to  learn  the  cause  of  this  delay,  and  to  obtain  the  money  re- 
quired. 

On  arrival  there  I  learned  from  the  Commissioner  of  the  General  Land 
Office  that  the  appropriation  for  the  survey  was  endangered  by  certain 
representations  which  had  been  made  to  a  member  of  Congress  by  per- 
sons opposed  to  it,  or  by  persons  who  wished  to  supersede  me,^  by  limiting 
the  appointmejit  to  a  citizen  of  Michigan. 

I  was  informed  of  the  nature  of  the  complaints  made,  and  found  that 
they  were  charges  against  n^y  asiinstmits  for  neglect  of  duty  in  the  field. 
To  these  charges  t  made  a  reply,  which  was  deemed  satisfactory,,  and  ihft 
objections  to  the  passage  of  the  appropriation  bill  were  withdrawn. 

I  then  procured  the  funds  required  for  setting  out  on  tho  survey,  paid 
up  all  the  members  of  my  corps,  and  advanced  them  the  money  ne- 
cessary for  their  outfit  and  travelling  expenses  to  the  lake.  Ou  the  15th 
of  June  I  sent  forward  a  party  of  my  sub-agents  to  Detroit,  to  purchase 
supplies,  and  followed  them  myself  with  the  remainder  of  my  corps  on 
20th  June.  The  interruption  I  had  so  unexpectedly  met  with  by  havii^g 
been  obliged  to  go  to  Washington,  and  the  naste  with  which  1  had  to 
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lake  preparations,  caused  me  to  forget  to  obtain  some  apparatus  which  I 
ras  desirous  of  procuring  for  the  purpose  of  searching  for  galvanic  cur- 
entsin  the  copper  veins.  This  was  a  cause  of  serious  regret  when  I 
rrived  at  tlie  mines,  for  I  had  calculated  to  settle  the  vexed  question  of 
he  existence  of  any  such  currents.  It  was  impossible  to  procure  the  ma- 
erials  required  for  the  construction  of  such  apparatus  on  Lake' Superior, 
ind  hence  I  was  delayed  another  season  in  those  researches  so  interesting 
0  science,  and  thus  far  untried  in  this  country.  In  mines  free  from  sul- 
)harets,  such  as  the  native  copper  veins  of  Laike  Superior,  these  experi- 
nents  could  have  been  tried  where  the  objections  urged  against  the  ex- 
)eriments  of  Mr.  Fox,  of  Cornwall,  could  not  be  a[^lied,  and  therefore 
nteresting  results  might  be  looked  for.  In  every  other  respect,  I  was 
rell  equipped  for  my  tabors.  The  honorable  Secretary  of  the  Treasury 
tad  allowed  me  to  procure  two  chronometers,  so  that  the  difference  of 
>ngitude  between  Boston  and  Lake  Superior  could  be  determined.  One 
fthe  chronometers  was  confided  to  Mr.  Whitney,  who  had  been  instruct- 
d  in  the  use  of  the  sextant,  and  the  other  was  used  by  me.  It  was  hoped, 
'another  season  was  allowed  for  the  survey,  that  by  two  journeys  with 
lese  chronometers  to  I  iake  Superior  and  back  again  a  near  approxima- 
on  to  the  true  longitude  might  be  obtained;  and  the  latitude  observations 
reviously  made  by  me,  (connected  with  a  new  series  of  longitude  observa- 
ons,  would  fix  the  geographical  position  of  every  important  point  on  the 
ike.  I  would  observe,  however,  that  these  geographical  measurements 
irmed  no  part  of  my  duty;  but  I  was  desirous  of  contributing  to  that  de- 
artoient  of  knowledge,  since  it  could  be  done  without  taking  up  much  of 
ur  time,  and  could  pot  fail  to  prove  interesting.' 

I  was  provided  with  a  good  French  sextant  and  mercurial  horizon^ 
nd  one  of  my  friends  had  loaned  to  Mr.  Whitney  a  good  English  sextant 
nd  artificial  horizon.  I  had  been  accustomed  to  astronomical  observa- 
ons  with  such  instruments  for  several  years,  and  Mr.  Whitney  had  alsa 
lad  some  practice  while  he  was  in  my  employ  in  the  geological  survey  of 
lew  Hampshire,  and  had  learned  to  use  the  sextant.  1  had  procured 
>ur  good  mountain  baronneters,  all  of  which  were  perfectly  accurate,  and 
lessrs.  Whitney  and  Gibbs  had  each  one  of  their  own.  These,  with 
hermometers,  numerous  compasses,  measuring  chaiix^  tapes,  all  the 
dineralogical  instruments,  tests,  and  the  geological  tools,  were  provided 
ly  me  from  the  best  instrument  makers,  and  at  my  own  expense.  Boata 
nd  camp  equipa^  we  had  left  last  season  at  Copper  Harbor,  all  ready  for 
lur  use  on  reaching  that  place. 

The  following  is  a  list  of  pei^sons  employed  by  me  on  the  survcry  for  thiat 
eason: 

osiah  D.  Whitney,  of  Northampton,  Massachusetts, ")  .     .  .   ,w.^i^j,;„ts 
ohn  W.  Foster,  of  Zanesville,  Ohio,  |  Assist,  geologists.. 

Samuel  W.  Hill,  of  Michigan,  surveyor. 

>ViIliam  Schlatter,  of  Eagle  river,  Michigan,  draughtsman  for  maps,  &c^ 

)r.  Walcott  Gibbs,  of  New  York,  sub-agent. 

ifeorge  S.  Dickenson,  Boston,  Massachuse$^ts,> 

fcorge  0.  Barnes,  Plymouth,  do  >Assistant  sub-agents. 

ames  Mclntyre,  Bangor,  Maine,  3 

?.  A.  Joy,  New  York,  clerk  and  packman,  &c. 

..  W.  Thayer,  Cambridge,  Massachusetts,  packman  for  instruments,  dC'C* 

ONseph  S.  Kendall,  Boston,  Massachusetts,  observer  of  stationary  Barometer. 
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Dt.  John  Locke  had  been  detached  at  bis  own  request;  and  by  the  id« 
vice  of  the  Hon.  Secretary  of  the  Treasury,  to  make  magnetic  observatioDs 
on  both  Dr.  Owen's  district  and  mine;  but,  owing  to  the  lateness  of 
the  passage  of  the  appropriation  bill,  did  not  enter  upon  field  duties  this 
year.  The  apprbpriatioR  bill  iK)t  passitit?  until  August,  it  was  considered 
then  to  be  too  late  for  the  beginning  of  Dr.  Locke's  field  duties,  and  the  meant 
placed  at  the  disposal  of  Dr  Owen  and  myself  were  not  sufficient  to  main- 
tain that  survey  until  the  appropriation  should  be  placed  at  our  disposal 
This  was  a  matter  of  regret,  for  the  magnetic  observations  bad  already 
begun  to  yield  interesting  results. 

June  25. — This  day  we  reached  Detroit,  and  stopped  there  two  days  for 
"die  purpose  of  consulting  with  the  surveyor  general,  and  making  arrange- 
ments with  him  for  transmission  to  me  of  the  township  plats  as  soon 
as  they  could  be  drawn.  I  also  made  arrangements  with  C.  C.  Trow* 
bridge,  esq.,  to  receive  for  me  the  funds  I  might  require. 

June  27. — We  embarked  for  the  Sault  Ste.  Marie,  and  reached  there  on 
the  29th  of  June.  We  were  detained  there  until  the  7th  of  July,  awaiting 
the  Sailing  of  the-  propeller  'independence,"  her  machinery  being  out  of 
order,  and  the  captain  had  gone  to  Detroit  for  materials  to  effect  repairs. 
During  this  stay  at  the  Sault,  I  directed  a  series  of  astronomical  observa- 
tions required  for  rating  our  chronometers^  and  for  the  determination  of  the 
longitude  of  that  place.  Mr.  Whitney  was  charged  with  these  obser- 
vations. 

July  7. — We  left  the  Sault  for  Copper  Harbor,  and  arriv^  at  that  place  on 
the  8th. 

July  9. — We  remained  this  day  at  Brock  way's  house,  engaged  in 
making  preparations  for  our  work  and  in  writing  to  the  Treasury  Depart- 
ment. 

July  10. — Removed  all  our  effects  to  Fort  Wilbins,  and,  after  arranging 
our  articles,  made  a  set  of  astronomical  observations. 

July  11. — Repaired  those  insiruments  which  heA  suffered  injury  on  our 
journey ,  and  also  made  astronomical  observations  for  rating  chronometer 
and  for  longitude  of  Fort  Wilkins^ 

July  12. — Surveyed  the  borders  of  Copper  Harbor,  and  sfent  Mr.  Barnes 
to  measure  Brockway's  mountain. 

July  13. — Filled  Mr.  Whitney's  barometer,  putting  the  instrument  into 
complete  repair;  then  went  to  Manganese  lake,  three  miles  back  from  Cop* 
per  Harbor,  to  measure  its  height,  examine  the  locality  of  black  oxide  of 
manganese,  which  gives  the  name  to  the  lake,  and  to  collect  some  new 
species  of  shells  discovered  there  some  years  since  by  Captain  Benjamin 
Stannard^  / 

The  hill  directly  in  the  rear  of  Copper  Harbor  is  composed  of  conglom* 
erale  rock,  and  contains  a  vein  of  calcareous  spar  which  has  been  mis- 
taken for  a  continuation  of  the  black  oxide  of  copper  vein  formerly  mined 
at  Copper  Harbor.  This  hill  contains  no  minerals  of  interest,  and  is  cov- 
ered with  a  thin  and  poor  soil,  from  which  the  vegetable  mould  has  been 
burnt  by  a  recent  fire,  and  the  fallen  forest  trees,  half  bunit,  are  in  great 
confusion.  On  reaching  Manganese  lake,  we  saw  the  bed  of  rnaiiganese 
near  the  falls,  fifty  yards  below  the  outlet  of  the  lake.  It  is  iii  a  bed  of 
calcareous  spar  included  in  the  Conglomerate  rocks  which  present  them- 
selves in  overhanging  crags  on  the  borders  of  the  stream.  The  manga- 
nese is  a  silicious  black  oxide,  much  mixed  with  calo  spar,  and  is  of  iiq 
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ndue  for  the  arts.  The  layers  of  manganese  are  three  or  four  beds  of 
from  one  to  seven  inches  in  thickness,  and  included  in  the  spar.  The 
middle  layer  is  the  thickest.  The  conglomerate  rock  dips  to  the  north- 
westward 13°  or  16^,  and  the  cliff  is.40  feet  high. 

Manganese  lake  is  a  small  but  very  pretty  sheet  of  water,  quit^  warm 
It  this  season  of  the  year,  and  is  inhabited  by  myriads  of  fresh- water 
;hells  and  leeches.  The  elevation  of  this  lake,  as  determined  by  barO- 
netrical  observations,  is  141  feet  above  the  level  of  LaJce  Superior. 

Level  of  Manganese  lake,  B.  29.36,  T.  73i°  F.,  t.  67^  P. 

26  feet  above  Lake  Superior,  B.  29.48,  T.  734^  P.,  t.  70^  F. 

The  immediate  fall  at  the  outlet  of  the  lake  is  only  8  feet;  and  the  stream 
s  small-    ^  .  ' 

We  picked  up  a  pint  or  two  of  the  shells,  and  packed  up  a  number  of 
pecimens  of  the  manganese  and  calcareous  spar,  and  then  returned  to 
^oTt  Wilkins.  ' 

Mr.  Samuel  Hill,  one  of  the  deputy  linear  surveyors,  whom  I  had 
promised  to  employ  as  our  surveyor,  came  and  joined  us  this  day. 

•fe/y  14. — I  set  out  with  my  party  to  review  the  geology  of  Keweenaw 
loint,  and  to  fix  certain  lines  of  junction  of  the  trap  and  sandstone  by  the 
ovnship  lines.  I  then  was  to  send  my  boat  back  to  Port  Wilkins,  and 
;iirvey  a  section  from  Lac  la  Belle  to  Copper  Harbor. 

Dr.  Gibbs  went  with  me,  to  try  his  barometer  with  mine,  on  this  route. 
Stopped  at  Horse-shoe  Harbor,  and  sent  Mr.  Barnes  to  measure  a  hill  in 
he  interior — which  he  accomplished,  and  also  obtained  specimens  of  the 
POcks. 

Barometer  at  the  lake,  B.  29.60>  T.  68^  F. 

Barometer  on  the  hill,  B.  28.92,  T.  68^  P. 

The  height  is  712  feet. 

We  were  detained  a  few  hours  by  wind  at  Horse  shoe  Harbor,  and 
;topped  to  dine  there.  Soon  as  the  wind  had  abated,  we  continued  our 
royage  along  the  coast,  marking  on  the  spot  the  exact  positions  of  the 
t)cks — Mr.  Barnes  seeking  the  marks  of  township  and  section  lines,  sa 
hat  we  could  denote  their  locations  on  the  township  plats,  which  were  to 
be  reduced  by  our  draughtsman  into  a  geological  map.  Mr.  Foster  and 
nyself  were  engaged  in  the  mean  time  in  measuring  the  dip  and  direction 
)f  the  strata,  or  in  collecting  specimens  of  the  rocks  and  nunerals  which 
ire  found  on  the  coast. 

At  the  extremity  of  Keweenaw  point,  the  trap  rocks  are  quite  strongly 
unygdaloidal,  and  form  regular  beds  with  the  conglomerate  and  sand- 
itone,  and  project  beyond  these  rocks  into  the  lake.  Agate  pebbles  are 
ibundant,  ana  are  derived  from  the  disintegration  of  the  amygdaloid,  and. 
lisengagement  of  these  silicious  amygdules.  Some  large  geodes  of  agate 
vere  observed,  but  it  was  impossible  to  extract  them  whole  without  biasi- 
ng the  rock.  Radiated  pectolite,  variously  colored,  occupies  some  of  the 
avities  in  the  amygdaloid. 

After  mai'king  on  our  township  plats  the  position  of  each  rock — Mr. 
tames  seeking  out  the  section  lines,  and  Mr.  Foster  recording  the  places 
u  the  map;  while  I  explored  the  geological  boundaries,  and  collected  spe- 
imens  of  the  rocks  and  nainerals,  measuring  the  dip  and  direction  of  the 
tratjfied  rocks — ^we  passed  along  the  shore  to  the  Massachusetts  location, 
^hich  has  been  abandoned  after  a  fruitless  search  for  copper  veins.  Six 
louses  have  been  erected  on  this  spot;  and  the  soil  has  been  cleared  ^  and 
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is  of  good  quality,  as  is  shown  by  the  luxuriant  growth  of  barley  and 
herd's  grass  which  have  been  accidenlly  sown  near  the  houses. 

We  stopped  a  short  time  at  the  Boston  and  Lake  Superior  Mining  Com- 
pany's location,  situated  near  that  belonging  to  the  Massachusetts  Com- 
pany.     It  has  been  abandoned,  after  an  unsuccessful  search  for  copper 
veins.     The  houses  built  for  the  mining  party  are  in  good  order,  and  t 
considerable  clearing  has  taken  place  around  them.     We  visited  next  the 
mouth  of  Little  Montreal  river,  and, examined  the  rocks  for  some  distance 
up  that  stream.     This  river  falls  into  the  lake  over  ledges  of  trap  rocks, 
by  a  succession  of  leaps — the  aggregate  height  of  these  falls  being  about 
40  feet.     Further  up  the  stream,  there  are  other  minor  falls  and  rapids. 
The  rocks  are  hard  and  compact  trap  rocks,  but  slightly  vesicular.     No 
copper  veins  are  found  at  this  place,  or  any  mineral  of  interest. 

Continuing  our  voyage  to  Lac  la  Belle,  we  noticed  a  peculiar  breccia  of 
porphyry  and  trap  rock,  which,  at  first  sight,  would  be  mistaken  for  con- 
glomerate rock.  It  contains  a  large  mixture  of  seams  of  leonhardite,  some 
of  which  is  of  a  bright  red  color,  from  peroxide  of  iron.  Further  towards 
Lac  la  Belle,  we  came  to  nearly  vertical  strata  of  sandstone,  the  dip  being 
NE.  85°.  The  range  of  the  outcrop,  according  to  Mr.  Foster's  observa- 
tion with  a  prismatic  compass,  is  N.  70°  W. 

We  next  entered  Lac  la  Belle  in  our  boat,  passing  over  a  sand  bar  at 
the  mouth  of  the  river,  and  sailed  up  that  beautiful'  stream  to  the  lake 
which  the  ancient  French  voyageurs  so  properly  named  Lac  la  Belle.  It 
is  indeed  a  very  beautiful  sheet  of  water,  spread  out  directly  beneath  the 
Bohemian  mountain  and  Mount  Houghton,  and  covering  an  area  of  about 
two  miles  square. 

Previous  to  ascending  the  mountain,  I  took  a  barometrical  observation, 
the  instrument  being  suspended  three  feet  above  the  surface  of  the  lake, 
as  recorded  below. 

July  15. — Three  feet  above  the  level  of  Lac  la  Belle,  3\  p.  m.,  B.  29.57, 
T.  22°  C,  t.  67°  F.  Ascending  immediately  to  the  office  of  the  Lac  la 
Belle  Mining  Company,  B.  29.205,  T.  20^  C,  t.  68°  F. 

From  this  observation,  the  height  of  that  spot  is  306  feet  above  Lac  la 
Belle. 

We  next  examined  the  adit  which  had  been  made  since  I  last  visited 
these  mines,  with  a  view  to  striking  the  vein  at  a  lower  level,  and  to  drain 
the  upper  works.  This  adit  is  114  feet  below  the  office,  and  is  a  most 
beautiful  specimen  of  the  miner's  skill;  but  it  does  not  appear  thus  far  to 
have  rewarded  them  by  disclosing  a  rich  lode  of  copper  ore,  which  it  was 
hoped  would  be  cut  by  it.  Indeed,  theie  is  a  high  probability  that  it  has 
not  reached  the  veins  which  have  proved  so  rich  in  copper  higher  up  the 
hill;  A  vein  consisting  mostly  of  calcareous  spar,  with  an  admixture  of 
gray  sulphuret  of  copper  and  some  small  string- veins  of  the  ore,  is  all  that 
has  thus  far  been  found  in  this  adit.  This  vein  is  3  feet  9  inches  wide. 
It  dips  from  74^  to  81*^  W.,  and  follows  the  line  of  iunction  of  a  red  shale 
with  the  hard  trap  rock.  Near  the  mouth  of  the  adit,  the  rocks  consist  of 
a  curious  variety  of  chlorite  slate,  which  is  a  soft  rock,  easily  cut  by  the 
miners'  tools.  The  adit  runs  through  this  soft  green  rock,  and  then 
through  a  red  slate,  and  divides  into  two  branches  or  forks,  driven  to  seek 
for  the  vein.  The  distance  from  the  mouth  of  the  adit  to  the  forks  is  158 
feet;  from  thence  one  branch  runs  94  feet  to  a  vein,  and  160  feet  on  the 
vein — ^making  in  all  412  feet  as  the  extent  of  the  excavations.     But  little 
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e  is  now  exposed  to  view  in  this  mine.  The  vein  became  pinched  as  it 
as  followed,  and  is  not  rich  enough  to  pay  for  the  work.  Some  hunches 
id  small  rich  veins  have  been  found,  but  they  were  quite  irregular  and 
icertain.  I  measured  the  temperature  of  the  air  and  water  m  this  adit> 
id  found,  at  the  depth  of  179  feet  below  the  surface  of  the  ground,  the 
mperature  of  the  air  was  48®  F.,  and  of  the  water  45^  P.,  while  the 
eternal  air  was  71^  F.  At  the  depth  of  140  feet,  the  temperature  of  the 
ater  was  44*^  F.^  ^  §econd  experiment,  in  another  spot,  gave  44**  F. 
'he  temperature  of  the  air  at  that  place  was  51*^  P.,  the  external  air  being 

71**  F.  I  then  examined  the  upper  drifl,  which  runs  NW.  and  SE.> 
id  enters  the  hill  above  the  office.  The  temperature  of  the  air  in  tliis 
ifl  was  47®  F.,  and  that  of  the  water  was  44^  F.  After  making  these 
qperiments,  I  re-examined  the  vein,  and  found  it  to  dip  to  the  NE.  It 
IS  narrowed  to  1^  inch  in  width.  I  examined  also  60  barrels  of  ore 
hich  was  extracted  from  this  mine.  Each  of  these  barrels  of  ore  was 
timated  to  weigh  about  500  lbs.  The  ore  is  a  mixture  of  gray  sulphurct 
copper,  mixed  with  some  pulverulent  carbonate,  and  will  probably  yield 
)m  45  to  47  per  cent,  of  copper.  A  working  samplfe  of  a  few  tons  of 
is  ore  was  assayed  by  me  in  Boston  previous  to  my  visiting  the  mine. 
I  went  next  to  revisit  the  Bohemian  Company^s  mine,  further  up  the 
U,  and  found  the  works  had  been  abandoned,  on  account  of  a  fire  which 
id  destroyed  all  their  buildings  and  the  machinery  at  the  shaft.  Seven 
ruses  had  been  consumed.  Mr.  Mandlebaum,  the  agent,  had  left  for 
Bw  York,  and  no  opportunity  was  afforded  for  a  new  inspection  of  the 
inc.       ' 

July  17. — ^This  morning  we  took  some  observations,  and  then  set  out 

measure  a  section  from  Lac  la  Belle  to  Copper  Harbor. 

At  Lac  la  Belle  Company's  office,  8^  a.  m.,  B.  29.10,  T.  20*^  C. 

Near  a  brook  and  ravine  running  S.  20^  E.,  10  a.  m.,  B  28.88,  T.  22^ 
.,t.69^F. 

Montreal  river,  10|  a.  m.,  B.  29.12,  T.  22J^  C. 

Ravine,  base  of  ledge,  11}  a.  m.,  B.  28.92,  T.  24°  C.^  t.  TP  F. 

Under  tedge,  12  m.,  B.  28.915,  T.  22°  C. 

At  this  place,  saw  a  small  vein  with  a  little  copper.  It  had  been  ex- 
lored  by  Mr.  Mandlebaum.     This  vein  runs  N.  30^  W. 

Bridge  8  miles  from  Bohemian  mount,  Ih.  10m.  p.  m.,  B.  29.01, 
\22oC.,t.  70°F. 

Reached  Brockway's  house  at  2  p.  m.,  and  then  went  to  Fort  Wilkins, 
\i.  Gibbs,  my  sub-agent,  measured  several  points  with  me,  with  his 
arometer,  completing  by  this  means  an  entire  line  of  section  over  the 
rhole  route  to  Copper  Harbor.  The  results  of  this  measurement,  calcu- 
ited,  gave  the  sectional  profile  shown  in  plate  5. 

Jxdy  18. — ^This  day  the  observations  were  calculated,  and  the  section 
ras  drawn  bv  Mr.  Foster,  my  assistant. 

July  19.— This  day  I  sent  Mr.  Whitney  and  Dr.  Gibbs,  with  Mr.  Joy 
nd  three  of  our  best  boatmen,  to  explore  the  country  on  the  Ontonagon 
ver,  and  to  eastward  as  far  as  the  portage  on  Keweenaw  point.  They 
re  to  spend  a  month  in  exploring  tlie  mines  and  in  making  such  observa- 
ons  as  may  be  required.  He  is  to  carry  one  of  the  chronometers  and 
le  sextant,  and  determine  the  longitude  of  a  few  points  on  his  route. 

Having  engaged  Mr.  Wm.  Schlatter  to  draw  a  map  of  Keweenaw  point 
Dm  the  township  plats  in  my  possession,  for  a  basis  on  which  the  geol- 
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ogy  of  the  point  should  be  represented  from  my  surveys,  I  remained  a  few 
days  to  superintend  the  work,  and  sent  Mr.  Barnes  out  to  measure  the 
heights  of  several  mountains  in  the  vicinity.  He  explored  a  line  of  sec- 
tion to  the  Montreal  river,  and  on  his  return  brought  a  very  singular  trap 
rock,  composed  of  crystals  of  a  black  mineral  which  proves  to  be  pyroxeu^ 
and  specimens  of  prehnite  and  pieces  of  rock  he  met  with  on  his  route. 

July  21. — A  high  north  wind  prevents  my  sending  out  a  party  in  the 
boat  this  day.  .  We  therefore  remained,  being  occupied  in  writing,  &c. 

July  24. — This  day,  the  wind  having  diminished,  we  set  out  for  Eagle 
Harbor  and  Eagle  river,  where  I  found  letters  from  Washmgton  awaiting 
me.  Went  to  Eagle  river,  and  left'our  luggage  at  the  Lake  Superior 
Company's  office,  and  then  went  to  explore  the  Suffolk  Company's  loca- 
tion m  company  with  Mr.  Lyman  Pray.  I  sent  Messrs.  Foster,  Hill,  and 
Barnes  to  explore  the  country  to  Torch  lake. 

At  the  LaJce  Superior  Company's  office,  which  is  —  ftet  above  the 
level  of  Lake  Superior,  3  p.  m.,  B.  28.98,nT.  30*^  C*,  t.  68^  F. 

Top  of  hill,  one  mile  north  of  Mr.  Pray's  house,  on  the  Suffolk  Com- 
pany's location,  4^  p.  m.,  B.  28.48,  T.  21°  C,  t.  68<^  F. 

Mr.  Pray's  house,  6  p.  m.,  B,  28.64,  T.  20^  C,  t.  66°  F. 

One  of  my  principal  objects  in  this  visit  was  to  examine  the  fiimace 
which  Mr.  Pray  had  erected,  and  to  witness  his  experiments  in  smelting 
the  copper  ore  which  he  was  endeavoring  to  reduce.  1  also  examined 
the  different  openings  he  had  made  on  the  location  belonging  to  the  Suf- 
folk Company. 

July  25.— This  morning  at  Mr.  Pray's  house,  B.  28.96,  T.  22^  C,  t. 
620  P. 

Examined  the  location  lease  102,  travelling  over  a  large  portion  of  that 
region  and  the  locations  adjoining,  in  order  to  explore  for  the  junction  of^ 
the  trap  recks  an4  sandstone.  On  lease  102, 1  exan^ined  a  vein  of  cal- 
careous spar  containing  a  little  gray  copper  ore.  A  drift  has  been  driven 
into  it  in  a  course  north  30^  west,  and  has  exposed  a  vein  four  inches 
wide,  which  dips  76®  northwest.  At  this  mine  tlie  barometer  stood,  B. 
28.98,  T.  16°  C,  t.  56®  F.  After  traversing  a  table-land  thickly  covered 
with  maple,  birch,  and  pine  trees,  we  returned  to  Mr. 'Pray's  house,  where 
the  barometer  at  3  p.  m.  was,  B.  28.962,  T.  18®  C,  t.  76®  F. 

July  26. — Examined  the  furnace,  made  a  drawing^  of  it  and  the  steam- 
engine  and  blowing-machine,  and  saw  the  ore  smelted.  I  observed  that 
more  iron  than  copper  Was  obtained  by  smelting  this  trap-rock  in  the 
blast- furnace,  and  that  it  was  not  a  suitable  furnace  for  smelting  copper 
ore.  The  temperature  required  to  melt  the  rock  into  a  liquid  slag,  even 
when  well  fluxed  with  lime,  reduced  the  iron,  which  is  a  constituent  of 
the  rock,  so  that  the  pigs  cast  were  nearly  three-fourths  of  their  thickness 
made  up  of  cast-iron,  which  floated  on  the  surface  of  the  copper  in  casting. 
I  therefore  advised  abandoning  the  idea  of  working  the  ore,  for  it  was 
obvious  that  it  could  not  be  worked  to  advantage.  It  was  not  worth  the 
expense  to  put  up  stamping  and  washing  mills,  and  the  copper  could  not 
be  separated  from  the  rock  without  this  was  done.  Mr.  Pray  resolved, 
therefore,  to  abandon  the  place  immediately.  The  copper  which  he  had 
reduced  was  separated  from  the  iron  by  refusion,  and  a  cake  of  it  was 
obtained  quite  pure  by  taking  advantage  of  their  different  specific  gravi- 
ties, and  running  off  thp  iron  from  the  surface  of  the  melted  copper. 
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July  26.— At  Mr.  Prey's  house, B.  28.  84,  T.  15^  C,  t.  55^  P.;  at  11  a. 
n.,  B.  28.82,  T.  16^°  C,  t.  61°  F. 

After  making  an  examination  of  the  ores  from  the  mines  on  the  Suffolk 
ocation,  and  stamping  and  washing  a  fair  sample,  which  gave  6  per  cent. 
)f  pure  gray  ore  as  the  result,  I  invited  Mr.  Pray  to  accompany  me  to  the 
Buffalo  and  Northwestern  Company's  locations,  whete  1  had  not  yet 
>een.  On  this  excursion  I  measured  the  height  of  every  place  of  interest, 
preparatory  to  representing  the  contour  of  the  country  by  a  sectional  pro- 
ile. 

Leaving  Mr.  Pray's  hoUse,  we  ascended  a  hill  north  by  west  from  that 
)lace,  and  one  mile  distant.  The  barometer  stood  at  that  place  at  noon, 
J.  28.42,  T.  17^  C,  t.  52°  P.  Descended  this  hill  and  travelled  through 
he  woods  to  the  Buffalo  location,  lease  137.  This  location  is  under  the 
are  of  Mr.  George  Durand,  whom  we  feund  at  the  house,  and  who 
dndly  received  us.  At  this  house,  Ih,  W  p.  m.,  B.  28.565,  T.  16°  C, 
.  65®  P.  Examined  the  works  at  the  mines  which  had  been  opened. 
The  shafts  were  full  of  wati»r,  and  the  mining  operations  had  failed  to 
^ve  any  hopes  of  success.  A  few  specimens  of  the  ores  were  obtained, 
irhich  were  gray  sulphuret  of  copper  and  native  copper,  sparingly  scat- 
ered  through  the  rock.  The  shaft  was  40  feet  deep,  and  the  ores  raised 
rere  seen  around  its  mouth.  The  rocks  are  trap,  and  are  hard,  and  not 
ufficiently.  metalliferous  to  render  the  location  valuable.  The  soil  is 
;ood,  as  it  generally  is  on  thje3e  rodcs,  and  timber  is  quite  abundant. 

Leaving  the  Buffalo  location,  we  next  travelled  through  the  woods  to 
he  Northwestern  Company's  location,  which  is  in  charge  of  Mr.  J. 
Jlawson.  We  did  not  find  him  at  the  mines,  but  we  had  an  opportunity 
>f  examining  the  works,  and  obtained  a  few  specimens  of  the  metals^ 
ocks,  and  minerals  found  in  the  mines. 

At  Mr.  Slawson's  house,  3  p.  m.,  B.  28.71,  T,  18^,  t.  61°  P. 

The  first  vein  of  copper  I  examined  was  from  two  to  eighteen  inches 
vide,  and  quite  irregular,  but  has  furnished  some  tolerably  large  masses 
>f  pure  copper.  An  adit  300  feet  in  length  has  been  excavated  on  this 
rein,  and  is  penetrated  by  a  shaft  30  feet  in  depth.  The  minerals  I  ob- 
«rved  among  the  ore  were  native  copper,  leonhardite,  laumonite,  epidote, 
)rehnite,  and  quartz.  The  copper  occurs  in  sheets  and  in  disseminated 
)articles  in  the  veinstpne.  At  the  principal  shaft  the  vein  is  quite  rich, 
)ut  the  adit  gave  only  poor  returns.  Th^  upper  shaft,  58  feet  above  the 
idit,  is  in  a  poor  vein,  and  is  only  20  feet  deep.  A  new  shaft  20  feet  deep 
las  been  made  above  this,  and  is  88  feet  above  the  adit  level.  Several 
>ther  shallow  openings  have  been  made  higher  up  the  hill,  but  none  of 
:hem  thus  hx  give  any  promise  of  being  worth  continuing  to  any  greater 
lepth,  numerous  string- veins  only  presenting  themselves  in  a  hard  trap 
rock.  A  great  many  Indian  hammers  were  found  in  the  soil,  near  the 
ipot  where  the  native  copper  occurs  on  this  location.  They  are  made  of 
shore  pebbles  weighing  8  or  10  pounds,  and  are  generally  of  a  compact 
rock,  composed  of  hornblende  and  felspar.  They  have  an  oval  form, 
ind  in  the  middle  there  is  a  groove  cut  for  affixing  a  withe,  so  as  to  form 
i  handle.  The  presence  of  these  tools  shows  that  the  Indians  were  in 
;he  habit  of  frequenting  this  place  for  the  purpose  of  obtaining  copper. 
The  soil  on  this  location  is  good,  and  a  clearing  has  been  made  ana  cul- 
ivation  begun.  The  forest  trees  are  mostly  hard  wood,  such  as  maple, 
rellow  birch,  and  ash.    The  mine  appears  to  be  neglected  for  want  of 
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means  of  exploring  it  to  a  depth  sufficient  to  prove  this  vein.  Tl)e  gmni 
is  very  favorable  for  mining,  and  some  parts  on  the  vein  have  yielded 
sufficient  copper  to  encourage  a  more  extensive  exploration.  After  et- 
amining  this  location  as  thoroughly  as  was  deemed  necessary,  we  re- 
turned to  the  Buflalo  location,  and  then  to  the  house  of  Mr.  Pray,  on 
the  Suffolk  location.  I  then  assayed  a  sample  of  the  ore  from  the  he^ 
at  the  furnace,  and  obtained,  from  2^  pounds  of  the  ore,  2^  ounces  of  pun 
gray  copper  ore/=6J  per  cent. 

July  27. — This  day  we  proposed  visiting  the  Michigan  Company's  lo- 
cation; but,  just  as  were  going,  Mr.  Robinson,  the  gentleman  who  had 
charge  of  that  location,  arrived,  bringing  with  him  all  his  eflfects,  and 
said  that  the  location  was  abandoned,  and  that,  after  careful  search,  they 
had  found  nothing  worthv  of  examination. 

July  28.— A tMr  Pray Vhouse,  9  a.  m.,  B.  28.92,  T.  18^  C,  t.  63^  P. 
Returned  to  the  Lake  Superior  Company's  office,  where  at  noon,  B.  29.32, 
T.  19^  C,  t.  64°  F.     From  these  data  a  sectional  profile  was  obtained. 

July  29. — This  day  took  observations  for  detennining  the  time  at  this 
place,  and  for  rating  chronometer;  also  latitude  observations. 

Messrs.  Foster  and  Hill  were  sent  to  Copper  Falls  to  obtain  a  set  of 
specimens  of  the  ores  and  minerals. 

July  30. — Violent  south  wind  and  rain*  Mr.  Hill  is  engaged  in  making 
rough  plans,  and  Mr.  Foster  in  drawing  them.  Mr.  Thayer  is  calculating 
my  last  observations.     At  3^  p,  m  ,  B.  28.875,  T.  20®  C.,'t.  68^  F. 

July  31. — Wrote  up  journal  and  examined  minerals  while  the  drawing 
of  plans  was  going  on. 

B   28  87*  T   22^  C 

Au^t  1.— At  9  a.  m.,  B.  29.09;  t!  18^  C;  t.  65®  F. 

This  station  246  feet  above  the  level  of  Lake  Superior. 

August  3.— At  10^  a.  m.,  B.  29.143;  T.  21®  C;  t.  71^  P,  Proceeding 
to  the  Cliff  mine — 

At  the  office  of  the  Cliff  mine,  B.  29.02^  T.  23^  C;  t.  75®  F.j  height 
above  L.  S.  Co.'s  office  158^  feet. 

The  height  of  this  place  above  Lake  Superior  is  404i  feet.  During 
this  visit  to  the  Boston  and  Pittsburg  Company's  mines  1  examined  the 
pieces  of  copper  cut  from  the  great  mass  of  83  tons  weight;  one  of  the 
pieces  is  of  the  following  dimensions:  4  feet  8  inches  x  3  feet  2  inches 
X  1  foot.  This  piece  weighs  3 J  tons.  After  inspecting  this  mine,  and 
taking  observations  of  the  barometer,  which  stood,  at  2  p.  m.,  B.  28.99, 
T.  24®  C,  t.  75®  E.,  I  went  to  the  North  American  Company's  mine, 
where,  at  2|  p.  m.,  at  the  office  the  bamometer  stood,  B.  29.00;  T. 
25®  C;  t.  77®  F.;  it  is,  therefore,  nearly  on  a  level  with  the  Cliff  mine, 
or  but  30  feet  above  it. 

The  North  American  Company's  mines  are  quite  promisinff,  and  the 
preparations  for  deep  working  are  properly  constructed .  Two  shafts  are  nov 
opened,  and  are  well  timbered,  and  a  good  horse  whinn  has  been  erected 
for  raising  the  ore  from  the  mine.  I'he  principal  shaft  is  150  feet  deep, 
and  cuts  through  a  vein  a  foot  in  thickness,  which  is  rich  in  copper,  aid 
contains  some  silver.  The  average  stamp  ore  yields  5  per  cent,  of  a  mix- 
ture of  metallic  copper  and  silver  in  coarse  grains.  The  fine  particles 
were  not  saved,  as  the  stampings  were  washed  only  in  a  straJce.  These 
mines  I  examined  more  fully  at  a  subsequent  visit.  I  intended  at  this  time 
only  to  make  a  curjsory  examination  of  them,  ^nd  to  go  to  the  other  mines 
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to-day.  I  therefore  continued  my  journey  to  tha  Albion  mines,  where 
^e  met  with  Mr.  Stevens,  the  agent  of  the  company. 

At  the  Albion  mines,  ok  p.  m.,  B.  28.845;  T.  24°  C;  t.  74<»  P. 

This  point  is  614  feet  aoove  Lake  Superior.  The  Albion  Company  has 
abandoned  mining  operations  on  this  location — all  the  veins  opened  having 
proved  worthless. ,  Their  agent  has,  therefore,  turned  his  attention  to 
sawing  lumbet  for  supplying  the  heighboripg  locations,  and  is  doing  a 
good  business.  All  their  old  shafts  being  full  of  water,  I  was  unable  to 
do  more  than  to  examine  the  work  they  had  raised  to  the  surface,  which 
was  sufficient  to  indicate  the  propriety  of  abandoning  all  atternpts  at 
mining  here. 

The  Medora  Company  purchased  of  the  Albion  Company  a  part  of  their 
location,  and  attempted  mining,  but  failed  to  discover  any  vein  of  value. 
I  examined  the  places  where  they  had  worked  on  the  cliff.  A  vein  of 
calcareous  spar,  quite  free  from  copperor  any  ore,  was  a  footand  a  half  wide, 
and  contained  leonhardite,  in  beautiful  flesh-colored  crystals. 

Aujytist  3.— At  the  Medora  mine,  at  6  p,  m.,  B.  28.67;  T.  23°  C;  t.  70° 
F.  Crossing  over  the  sununit  of  the  cliff,  and  descending  a  few  rods  on 
the  slope,  we  came  to  a  little  vein  which  was  supposed  to  be  antimonial 
copper  ore,  but  which  by  blow-pipe  analysis  gave  only  arsenic  and  cop- 
per. The  vein  is  only  1^^  inch  wide,  and  contains  merely  a  few  small 
specks  of  the  ore,  so  that  I  could  not  obtain  a  sufficiency  of  it  for  quanti- 
tative analysis.  This  little  vein/  runs  N.  31°  W.  The  cliff,  according 
to  the  measurements  of  Mr.  J.  T.  Hodge,  who  originally  surveyed  this 
location  for  the  company,  is  840  feet  above  Lake  Superior.  After  com- 
pleting my  examination  of  these  locations  I  returnea  to  the  Lake  Supe- 
rior Company's  office  at  10  p.  m.,  where  the  barometer  stood  B.  29.110: 
T.  2li°C.  1-       V  , 

August  4. — Revisited  Copper  Falls  mines  for  the  purpose  of  making 
some  further  researches  and  experiments  in  the  mines.  I  was  desirous 
of  repeating  my  experiments  on  the  temperature  of  the  mine^  and  on  trial 
found  that  the  temperature  of  the  water  at  the  bottom  of  the  shaft,  130 
feet  from  the  surface,  was  44°  P. 

Temperature  of  the  air  in  the  mine,  48°  F. 

Temperature  of  the  external  air,  64°  F.  Mean  temperature  of  the  place 
==42°.14     ; 

During  this  es^amination  of  the  mine  I  ascertained  more  particularly 
the  fact  that  the  thick  sheets  of  copper  occur  mostly  on  the  east  wall  of 
the  vein,  and  that  the  silver  is  not  limited  to  either  wall,  but  occurs  most 
abundantly  near  the  junction  of  the  sandstone  and  amygdaloidal  trap, 
and  generally  in  the  green  veinstone,  which  follows  the  junction  of  the 
two  rocks.  In  the  middle  of  the  shaft,  the  dip  of  the  vein  was  ascertained 
to  be  SW.  51°.  Mr.  Childs,  the  agent,  informed  me  that  he  came  to 
the  sandstone  rock  in  sloping  100  feet  north,  and  that  the  vein  occurs  in 
the  sandstone,  but  contains  very  little  copper.  I  obtained  from  Mr. 
Childs  some  crystals  of  apophyllite,  which  were  found  in  the  mine;  and 
also  some  large  foliated  masses  of  the  same  mineral  from  the  Prince 
mine,  on  the  north  shore  of  Lalce  Superior,  with  several  good  specimens 
of  amethystine  quartz  and  brown  blende. 

Augicst  5. — Sunday  morning  left  for  Eagle  river,  and  in  the  afternoon 
went  to  Mr.  Pray's,  and  in  the  evening  returned  to  Eagle  river. 
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August  6. — Wind  high,  so  that  we  cannot  go  to  the  Portage,  asf  "we  pro-     ^^ 
posed,  this  day.     Remained  at  Eagle  river  and  took  some  observatioiii. 

August  7.— Still  detained  by  high  winds  and  a  heavy  sea;  employed 
my  time  in  observations,  and  in  collecting  minerals  from  the  rubbish 
thrown  out  from  the  exploration  shafts  which  have  been  made  on  this 
river. 

August  S, — Examined  the  vein  called  Sheffield  and  Nott's  vein,*! 
having  been  dicovered  by  those  miners.     It  is  in  trap  rock,  and  is  fromi 
to  11  inches  wide,  and  contains  both  copper  and  silver.     It  is  situated  ^ 
rods  west  of  the  office  of  the  Lake  Superior  Company,  and  runs  S.  2(P  E., 
and  dips  eastward  70^.     It  is  supposed  to  be  a  continuation  of  the  vein 
found  by  Mr.  Childs  at  the  three  falls  of  Eagle  river.     Mr.  Hill  surveyed  I 
its  course  with  the  solar  compass,  and  it  was  found  that  the  line  came  I 
out  300  feet  north  of  that  spot.     We  found  Indian  hammers  in  the  soil 
around  this  opening;  hence  it  was  worked  by  the  aboriginal  tribes.    I 
took  one  of  the  hammers  found  and  collected  a  set  of  specimens  of  native 
copper — one  of  which  contains  silver.     Took  a  meridional  altitude  of  the 
sun,  and  on  calculation  of  the  observation,  Mr.  Thayer  informed  me  that 
the  result  agreed  within  half  a  second  of  the  result  I  had  obtained  in  a 
previous  observation.    At  noon,  B.  29.04;  T.  26^  C;  t.  79<^  F.     In  the 
afternoon  I  examined  a  cliflF  two  miles  south  of  this  place,  where  Mr. 
Douglass,  while  in  the  employ  of  the  Lake  Superior  Company,  had  car- 
ried forward  some  exploration  drifts.^  The  veins  are  all  barren.     One  of 
them  runs  N.  12^  W.,  and  dips  ESE.  78^,  and  is  4  inches  wide.    The 
cliff  is  about  50  feet  higher  than  the  hill  at  the  Northwestern  Company's 
location,  as  observed  by  a  level  made  by  a  plumb-line  and  rule;  but  not 
having  brought  the  barometer,  we  could  not  measure  its  exact  height 
above  the  lake.     We  examined  the  rubbish  thrown  out  from  numerous 
openings  made  under  Mr.  Douglass's  direction,  but  found  no  copper. 
Returned  to  Eagle  river,  passing  along  a  deep  ravine,  where  numerous 
excavations  had  been  made  for  copper,  but  without  success. 

August  9. — Tlie  wind  having  subsided,  we  set  out  for  an  examination 
of  the  northwest  side  of  Keweenaw  point  to  the  Portage,  following  closely 
the  shores,  and  examining  every  rock  on  our  way.  On  going  from  our 
office  to  the  shore,  the  barometer  levelling  was  verified  by  new  observa- 
tions. At  6  a.  m.,  at  office,  B.  29.19,  T.  17°  C,  t.  65°  F.;  one  foot  above 
the  level  of  the  lake,  9  a.  m.,  B.  29.470,  T.  21^°  C,  t.  65°  P. 

The  height  of  the  office  above  the  lake  is  24&j?y  feet,  differing  less  than 
a  foot  from  the  measurements  by  a  spirit-level.  We  set  out  at  9  a.  m.  for 
the  Portage,  landing  at  every  spot  where  any  change  was  observed  in  the 
appearance  of  the  rocks.  About  a  quarter  of  a  mile  south  of  Eagle  rim 
the  conglomerate  rock  is  seen  on  the  coast.  The  shore  is  sandy  a  mile 
north  of  Hitz's  point,  and  trap  roCk  comes  in  about  one-eighth  of  a  mile 
north  of  that  point.  Passing  along  a  sandy  shore  south  of  that  place,  we 
observe  next  a  rocky  point  composed  of  trap  rocks,  broken  and  disjointed. 
This  bed  is  two  hundred  yards  wide,  and  is  regarded  as  a  continuatioa 
of  the  trappean  band  which  borders  the  lake,  near  Eagle  river.  Mr.  Hill 
landed  here,  and  walked  along  the  shore  to  look  out  the  township  and  sec- 
tion lines,  to  guide  me  in  marking  the  geological  boundaries  on  the  map. 
Passing  this  sandy  cove,  we  came  again  to  a  belt  of  trap,  from  four  hun- 
dred to  five  hundred  yards  long.     Landed  at  the  Lake  Shore  Company's 
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batlon,  where  Mr.  S.  Ketchum,  of  Michigan,  had  caused  some  explora- 
>ns  to  be  made,  but  fonnd  no  copper  bearing  vein.  There  are  two  beds 
F  trap  rocks,  highly  amygdaloid al,  and  of  a  red-brown  color,  containing 
ests  of  calcareous  spar  and  red  leonhardite.  The  shaft  which  has  been 
ank  here  is  full  of  water,  but  the  rocks  thrown  out  show  that  it  was 
unk  into  a  vein  of  calcareous  spar,  free  from  copper.  This  shaft  is  made 
11  the  rocks,  fifteen  feet  above  the  level  of  the  lake. 

We  came  next  to  a  stream,  formerly  narqed  by  the  voyageurs  Eagle 
ivcr;  but  this  name  having  heen  transferred  to  another  stream,  a  new 
laoae  should  be  given  to  it.  This  stream  is  barred  at  its  mouth  by  a  bed 
►f  coarse  sand  and  gravel,  and  the  water  finds  its  way  through  it  by  filtra- 
ion.  The  stream  is  narrow,  and,  like  most  of  the  tributaries  of  the  lake, 
^Qtains  an  abundance  of  brook  trout.  At  the  point  beyond  this  stream 
he  red.  sandstone  strata  appear,  and  dip  to  the  Southwest  20^.  Directly  in 
he  rear  of  this  rocky  shore  is  a  long  line  of  swampy  land. 

We  next  came  to  a  small  stream  which  has  no  name,  but  which  we 
ailed  Porcupine  river.  Fine  stratified  red  sandstone  is  here  seen  along  the 
oast.  The  strata  run  south  15°  west,  and  dip  southwest  22°.  At  6^ 
>.  m.  we  reached  the  Portage,  and  camped  there  for  the  night.  This  port- 
ige  is  the  carryitig  place,  over  which  the  Indians  and  voyageurs  transport 
heir  canoes  to  and  from  Portage  lake,  and  thus  save  the  trouble  and  time 
equired  for  doubling  Keweenaw  point.  The  land  is  low  and  swampy 
CMT  a  considerable  part  of  the  way.  The  whole  distance  firom  the  lake 
ihore  to  the  waters  of  Portage  lake  is  a  mile  and  a  half. 

Atigusi  10.— Messrs.  Foster  and  Hill  travelled  along  the  shore  a  few 
niles  south  of  this  place,  ar^d  found  the  strata  of  sandstone  were  nearly 
lorizontal,  and  that  no  trap  rocks  occur  near  the  shore. 

Attffust  II. — Messrs.  Foster  and  Hill,  accompanied  by  my  boatmen, 
rent  to  the  Quincy  Mining  Company's  location,  travelling  part  of  the 
rayon  a  road,  and  then  crossing  a  cedar  swamp,  the  distance  beine 
light  miles.  They  obtained  some  go6d  specimens  of  native  copper,  and 
einrned  the  next  day.  Thi^  mine  I  intend  to  visit  when  1  enter  Portage 
ake,  on  my  excursion  to  L'Anse. 

August  12. — -This  day  I  remained  in  camp  on  Porcupine  river,  awaiting 
he  return  of  my  assistant  and  surveyor. 

August  13. — Returned  to  Eagle  river,  packed  our  specimens,  and  left 
hem  to  be  sent  to  the  Sault  Ste.  Marie  by  the  propeller. 

August  16.— r We  left  Eagle  river  for  Copper.  Harbor,  stopping  at  Eagle 
larbor  to  dine,  and  then  rowed  to  Copper  Harbor,  where  we  arrived  in 
he  evening.  . 

August  17. — I  put  a  new  tube  into  one  of  the  barometers,  which  Mr. 
larnes  had  injured  on  his  journey  to  Torch  lake;  this  work  oQcupying 
ne  two  days. 

August  18.— Took  observations  for  longitude,  and  for  rating  the  chro- 
lometer  at  Copper  Harbor,  and  compared  all  our  instruments  preparatory 
o  another  excursion.  The  draughtsman,  Mr.  Schlatter,  and  Messrs. 
•'oster  and  Hill,  were  engaged  in  drawing  the  sections  we  have  measured, 
ind  in  coloring  the  map,  so  as  to  give  the  bouudaries  of  the  rocks  we  havis 
examined.  ^ 

August  19. — Sent  Mr.  Barnes  to  explore  the  country  inland,  and  to  fix 
tertaiu  points  of  contact  of  the  rocks,  fpr  the  geological  map,  and  to  mea- 
aire  some  hills  which  I  had  notvisited. 
Part  ii— 29 
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August  20. — Examined  minerals  I  had  collected,  and  ascertained  the 
nature  of  those  which  were  doubtful.  Day  rainy.  Took  no  observations. 
Mr.  Barnes  returned,  and  had  injured  the  barometer  again.  I  impaired  it 
immediately. 

August  22. — We  are  still  occupied  with  the  map,  which  I  am  hastening 
to  get  ready  to  send  to  Washington. 

August  23. — Took  observations,  and  furnished  data  for  the  calculation tf 
heights  of  places  which  are  to  be  marked  on  the  geological  map.  Mi 
Thayer  has  been  constantly  employed  in  calculating  my  observations. 

August  24. — This  day  I  explored  the  whole  circuit  of  Copper  Harboi 
again,  for  the  purpose  of  giving  the  boundaries  of  the  rocks  exactly  on  the 
map. 

August  25.— Mr.  Whitney  and  Dr.  Gibbs  returned  from  the  OntooagOB 
river. 

August  26. — Repaired  Dr.  Gibbs's  barometer,  which  employed  me  thL« 
day  and  the  next. 

August  28.— ^The  geological  map  is  now  ready  to  send  to  Washington, 
and  was  packed  up  carefully,  and  sent  to  the  post  office  by  Mr.  Poster. 

August  29.— Mr.  Turret,  a  friend  of  Mr.  Foster's,  took  the  map  to  put  ii 
into  the  mail  at  Mackinaw,  the  mail  bag  at  Copper  Harbor  post  office  noi 
being  large  enough  to  receive  it.     , 

August  30. — 1  sent  Messrs.  Foster  and  Hill,  with  a  party  of  boatmen 
to  explore  the  country  from  Keweenaw  bay  along  the  Menomo nee  river  U 
Green  bay,  giving  them  minute  instructions  as  to  the  observations  they 
were  to  make,  and  especially  concerning  the  determination  of  the  positions 
of  the  sandstone  rocks,  and  the  extent  of  the  iron  ores  which  occur  on 
that  section,  specimens  of  which  I  had  obtained,  through  Mr.  Barbeau, 
from  the  Indians  in  1844,  and  which  had  been  explored  by  Mr.  Lyman 
Prey  in  1845.  They  were  instructed  to  make  a  sectional  view  of  the 
rocks;  determine  their  geological  position  and  age,  as  accurately  as 
practicable.  (See  copy  of  tlie  instructions,  annexed  to  Mr.  Foster's 
report.) 

Mr.  Whitney's  party,  in  company  with  Mr.  Dickenson,  who  had  just 
returned  from  Isle  Royale,  was  sent  to  Iron  river,  and  Mr.  Whitney  ac- 
companied us  to  Keweenaw  bay,  from  whence  he  was  sent  to  examine  a 
bed  of  limestone  I  had  recently  heard  of  as  discovered  by  the  linear  sur- 
veyor, Charles  F.  Merian,  who  was  at  work  for  Mr.  Higgins. 
Aitgust  31. — Strong  head  winds  delay  us  to-day. 
September  1. — Wind  still  too  strong  for  us  to  go  round  the  point.  Took 
observations  this  day  preparatory  to  our  voyage. 

September  2. — Left  Copper  Harbor  with  two  boats — one  under  the  di- 
rection of  Mr.  Foster,  and  the  other  under  my  own.  I  am  now  about 
to  complete  the  examinatioh  of  the  rocks  at  the  head  of  Kewfeenaw  bay, 
and  to  examine  the  mines  on  Portage  and  Torch  lakes,  and  from  thence 
to  m^^asure  a  section  to  Eagle  river,  exploring  all  the  mines  in  the  trap 
range  running  through  the  middle  of  Keweenaw  point — this  woA 
completing  the  entire  geology  and  mineralogy  of  the  peninsula.  We  ran 
to  the  end  of  Keweenaw  point,  where  we  were  overtaken  by  a  thunder 
storm,  and  camped  there  for  the  night. 

September  3,  Sunday,  5  a.  m, — We  set  out  on  our  voyage,  but  were 
soon  compelled  to  take  shelter  in  the  Boston  and  Lake  Superior  Com- 
pany's cabins,  on  account  of  a  violent  rain  storm.     While  we  were  de- 
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t&ined  there,  I  made  an  examination  of  all  the  heaps  of  rabbish  thrown 
t)ut  of  the  mines,  and  obtained  a  few  specimens  of  veinstone  containing 
«a  little  copper.  Near  this  place  we  examined  a  small  dike  of  trap,  which 
is  largely  impregnated  with  chlorite,  and  cuts  through  a  brown  trap  rock. 
It  was  found  to  contain  a  little  copper. 

September  4. — ^Examined  the  position  of  this  location,  which  is  near 
the  corner  of  the  township  lines,  T.  58,  R.  27,  S.  31,  as  ascertained  from 
the  marks  left  by  the  linear  surveyors.  During  our  detention  at  this 
place  by  strong  head  wiads,  I  ascertained  its  latitude  to  be  north 
47°  23'  02". 

September  5. — Rowcd^  against  a  strong  head  wind  to  Jasper  point, 
where  we  were  forced  to  land  on  account  of  the  violence  of  the  wind  and 
swell  of  the  lake.  Observed  at  this  place  (near  Jasper  point)  a  dike  of 
brown  trap  rock,  cutting  through  the  porphyritic  variety,  and  thus  prov- 
ing the  more  recent  origin  of  the  brown  trap,  as  I  had  previously  ascer- 
tained at  other  places. 

The  wind  abating,  we  set  out  again  in  th^  afternoon  and  ran  round 
the  ctirve  of  the  bay  to  near  the  entrance  of  Lac  la  Belle,  and  then^ 
stood  for  Keweenaw  bay,  leaving  the  other  boat  to  visit  Lae  la  Belle, 
where  Mr.  Hill  wished  to  go  to  obtain  Mr.  Schlatter's  views  on  the 
Menomonee,  which  he  had  left  at  that  place.  In  following  the  course  of 
the  lake  near  Lac  la  Bdle,  I  examined  the  rocks  very  particularly  at 
Iheir  points  of  junction.  The  gray  sandstone  is  observed  m  large  blocks 
suitable  for  building,  though  not  very  compact  or  strong.  The  strata  in 
place  dip  southeast  2(1^.  At  the  junction  of  this  rock  with  the  trap,  and 
for  half  a  mile  north,  the  rock  is  brecciated,  and  a  large  castle- tike  out- 
line projects  into  the  lake,  so  that  we  could  run  behind  it  in  our  boat. 
The  belt  of  trap  in  the  rear  of  this  breccia  is  only  40  feet  wide.  The, 
reccia  is  seen  near  the  landing  of  the  Clinton  Company.  During  a 
short  stop  at  the  Clinton  Company's  v/harf,  !  took  an  obser.'^.tion  for 
time,  and  then  set  out  on  our  voyage  again.  A  band  of  trap  a  quarter  of 
a  mile  wide  was  seen  between  the  breccia  and  gray  sandstone.  A  curious 
crescentic  band  of  white  sandstone  was  seen  in  this  bay,  beneath  the 
water,  and  about  half  a  mile  from  the  shore.  After  passing  a  band  of 
trap  we  came  again  to  red  sandstone  strata,  dipping  to  the  south  30^. 
Point  Fsabelleis  a  variegated  sandstone  cliff>  colaisisting  of  alternate  layers 
of  red,  gray,  and  mottled  sandstone  in  nearly  horizontal  strata.  Orbicular 
white  spots,  with  nuclei  of  black,  occur  abundantly  in  the  red  sandstone, 
and  appear  to  be  concretions.  Nodules  and  beds  of  red  chalk  are  abun- 
dant in  the  gray  sandstone,  or  between  their  strata.  This  cliff  is  very 
beauti&il,  the  top  being  gray  sandstone,  the  middle  red,  and  the  base 
striped  alternately  with  gray  and  red.  The  cliff  is  perpendicular,  afford- 
ing no  landing  place:  its  height  is  40  feet.  The  whole  of  this  sandstone 
coast  is  abruptly  precipitou?,  and  it  is  dangerous  for  boats  to  be  caught 
by  high  winds  on  such  a  lee-shore.  The  wind  was  in  such  a  direction 
that  I  was  enabled  to  sail  quite  near  the  rocks  on  the  wind,  so  as  to  ob- 
serve them  leisurely  as  we  ran  along  the  coast. 

September  7.— We  reached  Portage  river,  the  outlet  of  Portage  lake, 
took  an  observation  for  time,  and  then  ran  to  Meneclier's,  at  L'Ance, 
where  we  chanced  to  meet  Mr.  Charles  F.  Merian,  the  linear  surveyor, 
who  discovered  the  limestone  bed  I  was  so  desirous  of  examining.  He 
kindly  described  the  location  of  it,  and  offered  16  guide  us  to  the  spot. 
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This  limestone  is  on  township  51 ,  range  35,  at  the  comer  of  sections  13, 
14,  23,  and  24,  near  a  branch  of  Sturgeon  river.     He  says  the  limestone 
forms  cliffs  300  feet  high,  exposing  regular  sheets  30  feet  square.     Mr. 
Whitney  earnestly  requested  me  to  allow  him  to  examine  it,  and  he  was 
permitted  to  do  so,  Mr.  Barnes  going  with  him  to  measure  the  height  of 
the  spot  by  barometric  observation.     Mr.  Merian,  the  linear  surveyor, 
guided  them  to  the  place.     It  was  natural  that  some  eagerness  should  be 
felt  by  my  assistant  to  examine  a  spot  which  promised  to  settle  the  vexed 
question  of  the  geological  posiiion  and  age  oi  the  sandstone  of  Keweenaw 
point.     Igave  tnis  privilege  to  Mr.  Whitney  in  preference  to  Mr.  Foster 
because  he  had  been  disappointed  in  his  hopes  of  going  on  the  Menomo- 
nee  section,  which  I  had  decided  to  give  to  Messrs.  Foster  and  Hill.     It 
has  always  been  my  custom  to  give  to  each  assistant  a  particular  section, 
and  to  allow  him  to  report  it  himself,  so  as  to  test  his  ability,  and  to  give 
him  an  opportunity  of  appearing  in  the  report  with  work  wholly  his  own. 
Therefore,  I  never  feel  disposed  to  interfere  with  any  work  which  I  have 
so  consigned;  and  although  I  felt  much  curiosity  to  see  this  limestone 
ledge  myself,  1  refrained  from  visiting  it,  and  went  to  the  head  of  the  bay 
to  examine  other  less  interesting  localities.     Mr.  Whitney  sent  back  by 
Mr.  Barnes  some  specimens  of  the  limestone,  which  proved  to  contain  a 

f)art  o{  Q.  pentamerus  oblongus,  I  therefore  sent  Mr.  Mclntyre  to  request 
lim  to  re-examine^  the  rock  for  fossils,  and  to  examine  carefully  its  rela- 
tions to  the  sandstone,  for  it  was  obvious,  from  what  I  had  already  seen, 
that  the  sandstone  was  horizontal;  and  if  the  limestone  strata  had  a  con- 
siderable dip,  the  sandstone  would  rest  unconformably  upon  it,  and  thus  be 
proved  to  be  mqre  recent  than  the  limestone,  which,  from  the  fossils  I  had 
seen,  was  evidently  an  upper  member  of  the  silurian  group,  and  probably 
the  cliff  limestone.  This  would  prove  that  the  sandstone  of  Keweenaw 
point  was  not  the  Potsdam  or  Caiadoc,but  either  the  old  or  the  new  red; 
and  this  locality  gives  evidence  in  faV'  r  of  that  opinion.  That  the  sand- 
stone is  not  the  old  red,  would  appear  from  the  entire  absence  of  fossil 
shells  so  common  in  that  group.  I\ow,  the  limestone  before  alluded  to 
has,  according  to  Mr.  Whitney,  strata  marks  dipping  30°,  while  the  sand- 
stone in  the  vicinity  is  in  horizontal  strata  ;  and  it  is  therefore  evident, 
though  no  visible  contact  proves  it,  that  the  sandstosG  overlies  the  lime- 
stone, and  is  therefore  more  recent.  It  may  be  that  this  limestone  under- 
lies a  large  portion  of  Keweenaw  point,  and  that  the  obscure  fossil,  re- 
sembling an  orthocera,  found  in  the  breccia  amygdaloid  at  Ck>pper  Falls 
mine;  was  torn  from  a  bed  of  subjacent  limestone,  and  brought  up  by  th« 
trap  when  it  burst  through  the  strata.  It  may  be  also  that  the  abundance 
of  calcareous  spar  in  the  amygdaloid,  and  the  spar  veins  in  the  accompa- 
nying conglomerate  rocks,  can  be  accounted  for  by  subjacent  limestone. 
I  regret  that  circumstances  beyond  my  control  prevented  my  assistant 
from  completing  his  explorations,  and  that  fearing  he  would  fail  to  meet 
his  party,  which  had  been  sent  round  the  point,  he  hastily  left  the  spet, 
60  that  some  important  data  remain  still  to  be  obtained  by  a  re-examina- 
tion of  the  spot.  The  limestone  is  of  a  drab  color,  and  is  compact;  an 
obscure  or  broken  pentamerus  is  seen  in  one  of  the  specimens.  Its  spe- 
cific gravity  is,  by  analysis,  made  iii  my  laboratory  by  Mr.  R.  Crojrfey. 
It  is  composed  of — 
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Carbonate  of  lime  -  -  -  -  -  44. 49 

Carbonate  of  magnesia  -  -  -  -  44.65 

Peroxide  of  iron      -  •  -  -  -  1,98 

Silica           .            .  -  -  .  -  8. 91 


100.03 


During  the  absence  of  Mr.  Barnes /I  examined  Mr.  Menedier's  loca- 
ion,  which  is  not  mineral  land,  but  is  situated  on  sandstone  strata.  I 
^ve  him  a  certificate  to  that  effect;  he  was  wishing  to  purchase  the  place 
►f  government. 

September  11. — I  crossed  over  the  bay  to  the  Methodist  mission,  where 
lessrs.  Foster  and  Hill  had  been  stoppiug,  and  found  that  they  had  gone 
ip  ihe  bay.  Took  a  time  observation  at  the  n^w  Methodist  meeting- 
louse.  We  were  kindly  entertained  by  Mr.  Johnson,  the  missionary, 
nd  by  Mr.  Rathburn,  the  government  blacksmith,  resident  at  this  place. 
Phey  accompanied  me  in  my  exploratipns  in  the  vicinity.  The  red  sand- 
tone  strata  on  the  east  side  of  the  biay  dip  to  the  northwest.  A  bed  of 
loae  slate  occurs  a  little  farther  up  the  bay,  and  consists  of  bluish  drab- 
olored  strata  from  half  an  inch  to  eight  inches  in  thickness,  which  dip 
0  the  south-southwest  45^.  The  hone-slate  divides  into  rhombic  prisms, 
nd  it  is  easy  to  detach  pieces  suitable  for  whetstones.  It  is  extensively 
mployed  for  hones  by  the  people  on  the  lake,  though  it  is  rather  too 
oft  U>  sell  advantageously  in  our  market.  A  singular  green  trappean 
ock,  tinged  with  chlorite,  traverses  this  bed  of  hone-slate;  quartz  veins 
at  through  it,  nearihe  dike,  and  some  of  them  are  three  or  four  feet  in 
ridth,  and  are  pure  milk-white  quartz.  In  the  hone-slate,  iron  pyrites 
ccurs,  and  by  its  decomposition  rorms  sc  sort  of  stalactitical  hsematite. 

Oil  the  west  of  Keweenawbay  there  is  a  deep,  well-sheltered  harbor, 
irhere  a  vessel  may  ride  secure  from  every  wiud.  Three  miles  north  of  this, 
n  Uie  east  side,  there  is  a  good  harbor,  quite  deep,  with  a  bold  shore, 
irhere  vessels  are  secure  from  east,  north,  and  west  winds. 

September  12. — An  eclipse  of  the  moon  took  place  this  night,  begin- 
ling  at  lOh.  30'  n.  m.,  and  was  total  at  llh.  27'  p.  m.  The  moon  had  a 
opper-red  color  during  the  eclipse.  I  lost  the  opportunity  of  making  ob- 
ervations  on  it. 

September  13. — Ran  along  the  east  shore  of  Keweenaw  bay,  and  then 
Dade  a  traverse  across  the  bay  to  Portage  river,  the  distance  across  being 
4  miles.  The  wind  was  very  strong  and  nearly  ahead,  but  by  running 
lown  the  coast  we  made  out  to  lay  our  course  across  the  bay,  and  just 
cached  Portage  river  when  the  wind  and  sea  were  so  violent  that  a  boat 
ould  not  have  lived  another  hour  outside.  This  storm,  from  barometric 
►bservaiions,  we  had  foreseen,  and  were  anxious  to  get  into  Portage  lake 
before  it  came  on ;  and  we  were  most  fortunate  in  effecting  it.  The  rocks  all 
long  the  coast  to  Portage  river  are  mural  precipices  of  red  sandstone;  no 
Hiding  place  existing  for  a  great  distance.  In  Portage  lake  we  were 
afe,  and  could  work  when  it  was  too  strong  to  be  on  the  Great  lake.  At 
;heldon's,  on  Portage  river,  3  p.  m.,  B.  29.5,  T.  16^  u.,  t.  56^  F. 
>tonn  rising  fast;  the  lake  is  in  a  perfect  fury,  and  breakers  roll  over 
lie  bar  at  Portage  river,  which  is  white  with  foam. 

5*  p.  m.,  B.  29,420,  T.  14°  C,  t.  o^"^  F. 

September  14-— 8  a,  m.,  B.  29.065,  T.  1 1^  C,  t.  51^  F.    Heavy  wind, 
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with  rajn^  and  wild  driving  clouds;  wind,  northeast.    The  baroc^cter 
has  fallen  t'tj^^s  of  an  inch  since  (he  12th. 

September  U.—U    a.  m.,  B.  29  C»5,  T.  IP    C.,i.5\^F. 

12^  p.  m.,  B.  29.110,  T.  10f<^  C,  t.  51^  F. 

3  p.  m.,  B.  29.20D,  T.  IP    C,  t.  5P  P. 

4  p.m.,  B.29.210,  T.  llPC.,t.52^P. 
6    p.  m.,  B.  29.240,  T.  lOJ^  C,  t.  5P  F. 

This  evening  the  sky  gives  evidence  of  clearing,  the  sun  appearrag  a» 
it  sets.  Th3  gale  is  dtill  severe.  During  the  violence  of  this  storm  th& 
ducks  were  driven  ftom  the  Great  lake,  and  were  very  numerous  in  Port- 
age lake.     They  came  so  near  our  cabin  tha*  we  shot  them  from  the  door. 

September  15. --7  a.  m.,  B.  29.41 ;  T.  7^^  C;  t.  4ai«>  F.  The  wind  is 
now  to  the  south,  and  the  weather  good.  At  8  a.  m.  I  took  a  time  ob- 
servation, and  then  set  out  on  our  voyage  around  Portage  lake.  Portage 
river  is  about  100  yards  wide,  and  is  bordered  with  tall  rushes,and  spruce 
and  fir  trees.  The  lake  is  a  beautifiil  sheet  of  water,  18  miles  in  length 
and  5  miles  in  breadth,  and  communicates  with  Torch  lake,  which  is  a 
branch  of  it,^  by  a  iiarrow  channel.  We  coasted  along  the  shores  of  Port- 
age lake,  viewing  the  beautiful  autumnal  scenery,  and  examining  every 
rock  that  was  visible.  The  hills  are  covered  with  primeval  forests  of 
maple,  ash,  birch,  pine,  spruce,  and  fir  trees.  Pine  trees  are  quite  abund- 
ant; many  of  them  are  suitable  for  timber.  The  soil  is  generally  good,- 
cspecially  on  the  trap  rocks.  The  first  mines  which  we  came  to  were 
those  formerly  opened  by  the  Pittsburg  Company.  We  examined  the  lo- 
cation, and  found  all  these  cabins  deserted,  and  some  abandoned  pits 
where  search  had  been  made  for  copper,  but  none  was  found.  The  rocks 
and  soil  are  trappean,  but  the  trap  rocks  are  compact,  and  not  metallifer- 
ous. About  two  acres  of  land  have  been  cleared,  and  the  soil  now  bears  a 
fine  crop  of  potatoes,  which  were  planted  by  Mr.  Sheldon,  of  Portage 
river.  Three  houses  were  built  here  by  the  company  for  the  habitations 
of  their  explorers.  At  2  p.  m.  we  left  this  location,  and  ran  to  the  west- 
ward. Passing  along  the  coast,  we  came  to  the  landing-place  of  the 
duincy  Mining  Company.  This  is  the  only  location  on  Portage  lake 
now  occupied,  and  but  little  has  been  done  there  in  the  way  of  regular 
mining,  only  two  young  men  being  employed  there.  The  bouse  belong- 
ing to  this  company  is  on  a  hill  about  half  a  mile  fiom  the  landing-place. 
We  were  most  hospitably  received  by  Mr.  R.  C.  Stiles  and  Mr.  Lewis 
Isaac,  the  young  men  in  charge  of  the  location.  At  3  p.  m.  I  took  a  time 
observation  near  the  house,  and  barometrical  observations  for  the  meas- 
urement of  the  height  of  the  hill. 

3i  p.  m.,  B.  28.995;  T.  19°  C;  t.  61^  P. 

4y  p.  m.,  B.  28.950;  T.  16®  C;  t.  60«=^  F. 

6A.  20ni.  p.  m.,  B.  28.900;  T.  !]«>€.;  t.  62«>  F. 

The  height  of  this  spot  is  386  feet  above  Portage  lake.  Examined  the 
mines  and  the  geology  of  the  location. 

September  16.— 8|  a.  m.,  B.  28.60;  T.  1S«>  O. ;  t.  55®  F.  Began  to  raia 
to-day.  We  learned  from  Mr.  Stiles  that  this  location  was  taken  out  in 
1845,  and  a  lease  was  obtained  from  the  government  in  1846.  Sevea 
men  have  been  employed  in  sinking  a  shaft,  and  in  clearing  the  land  and 
exploring  the  location.  The  shalt  was  sunk  by  the  labor  of  Stiles  and 
Isaac.  It  is  67  feet  deep  and  4  feet  square,  and  follows  the  slope  of  the 
vein.    They  found  the  vein  to  contain  native  copper  and  silver,  samples. 
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ich  were  given  me.  The  vein  rans  N.  30°  E.,  and  dips  to  the  N. 
iT.  from  50^  to  55®,  It  is  1  foot  wide,  and  is  quite  rich  in  metallic 
r.  The  rock  in  which  this  vein  exists  is  amygdaloidal  trap,  con- 
g  a  veinstone  of  leonhardite,  chlorite,  and  a  green  earthy  mineral 
lat  of  the  Copper  Falls  silver  vein.  The  copper  at  the  surface  was 
ted,  and  thickly  encrusted  with  green  carbonate  and  red  oxide  of 
r;  but  at  a  depth  the  metal  was  round  to  be  bright  metallic  copper, 
occasional  patches  of  silver  \ii  it.  A  small  cross  course  comes  into 
3in,  and  at  the  line  of  junction  the  vein  expands  and  is  much  richer. 
;reen  veinstone,  like  that  of  Copper  Palls,  is  found  to  be  the  princi- 
iigue  of  the  silver.  The  amygdaloid  resembles  that  of  Eagle  river. 
I  be  observed  that  the  course  of  this  vein  is  N.  30^  E.,  while  that  at 
river  is  N.  30^  W.  It  has  rained  so  hard  to-day  that  we  cannot 
iplish  much  work.     At  noon,  at  cabins,  B.  28.575  T.  19®  C;  t. 

ftember  t7. — Examined  the  vein  that  has  been  opened  near  the 
.  It  runs  N.  65«  E.,  and  dips  NE.  55"^.  This  vein  is  from  1  to  2 
s  wide,  and  contains  sheets  of  copper,  one  of  which  weighed  40  lbs. 
t  a  hundred  weight  of  copper  is  now  in  a  tub  in  this  trench,  and  no 
has  yet  been  sunk  on  the  vein. 

Heviber  l8.-^Prepalred  to  go  up  the  lake  this  morning  to  make  obser- 
is,  but  rairt  prevents.  Measured  a  section  from  the  mine  to  the  lake, 
tames  measured  the  distances,  while  I  took  the  barometrical  obser- 
is. — \&he  section,  plate  5.) 

ftember  19.— 9|  a.  m.,  B.  28.82;  T.  18^  C;  t.  49®  F.     Cloudy,  so 
cannot  make  the  observations  I  wish.     We  occupied  ourselves  at 
lines. 

^terhber  20— 7i  a.  m.,  B.  28.8a5;  T.  16<^  C;  t.  47*=^  P.  This  day 
cpiored  the  lake  quite  to  the  porlj^e.  The  line  of  junction  of  the 
tone  and  trap  rocks  was  observed,  and  the  dip  of  the  strata  taken, 
lip  is  N.  65®  W.  25®;  This  was  observed  on  the  west  arm  of  Port- 
ike.  On  the  north  arm  of  the  lake  the  dip  is  NNW.  20®  to  30®. 
in  to  Torch  lake,  and  from  thence  measured  a  section  to  Eagle  river, 
ig  over  the  whole  trappean  range  between  Portage  lake  and  that 
,  and  visiting  all  the  mines  on  our  way. 

ytember  21.— At  Torch  lake,  5  feet  above  the  level  of  the  lake,  7f  a. 
t.  29.615;  T.  90°  C;  t.  4P  F. 
rch  lake,  9|  a.  m.,  B.  29.662;  T.  9**  C;  t.  47°  F. 
uglass  Houghton  Falls,  lOh.  25m.  am.,  B.  29.411;  T.  9^*  C;  t. 

p  of  the  falls,  IH  »•  m.>  B.  29.282;  T.  8i®  C;  t.  45®  F. 
ightoftheMs  115  feet. 

amined  the  Douglass  Houghton  Company's  mines  near  the  falls, 
ft  40  feet  in  length  has  been  excavated  near  the  foot  of  the  fells.     A 

irregular  vein,  from  1  to  3  inches  wide,  containing  minute  scales  of 

ir,  was  found,  but  it  is  of  no  value.     The  veinstone  is  silicate  of 

Another  drift  ha!s  been  made  in  the  rocks  lower  down  the  stream, 

Denetrates  into  the  ledge  33  feet,  but  does  not  expose  any  metallif- 

vein.  Thirty  or  forty  feet  farther  down  the  stream  we  noticed  a 
I  slaty  rock  with  decomposed  trap  rock,  glazed  with  chlorite.  In 
J  a  vein  of  leonhardite  and  laumonite,  8  or  9  inches  wide,  which 
o  the  NW,     It  does  not  contain  copper.    Having  collected  specie 


[1] 


456 


mens  of  the  veinstone  containing  a  little  copper  from  the  n]q>er  drift,  and 
of  the  different  rocks  and  minerals  of  this  place,  and  measured  the  height 
and  slope  of  the  fells,  we  set  out  for  the  Michigan  Company's  location. 
At  12h,  20m.  we  cr«>sseil  a  stream  1  rod  wide;  at  12h,  40ra.  we  crossed 
another  stream  1  yard  wide;  at  Ih.  10m.  p.  m.  we  crossed  a  third  stream 4 
feet  wide;  and  Ih.  15m.  p.  m.  we  came  to  the  base  of  the  hill  on  which  the 
Michigan  Company's  houses  are  built,  and  where  their  abandonecl  mines 
exist.  At  5  feet  above  the  level  of  tlie  stream,  B.  29.58;  T.  10*^  C;  t, 
46°  F. 

Michigan  Company's  cabins,  Ih.  50m.  p.  m.,  B.  29.175;  T*  lOj*  C; 
t.  46t«'F. 

Examined  the  mines,  which  are  excavated  in  trap  rocks.  Drift  pene- 
trates the  rock  in  a  direction  S.  25°  W.  30  feet.  A  few  spots  of  green 
carbonate  of  copper  on  the  ledge  seems  to  have  induced  the  miners  to 
make  tliis  excavation.  The  discovery  ©fa  few  irregular  veins  of  leonhar- 
dite,  containing  a  little  nativ^^  copper,  were  the  only  results  of  this  explo- 
ration. Near  this  mine  the  conglomemte  rock  was  seen  dij^ing  to  the 
northwestward;  sandstone  strata,  colored  blue  by  a  film  of  iron  ore,  were 
also  observed.  The  trap  rock  where  the  drift  enters  it  is  decomposed, 
and  is  colored  by  the  formation  of  green  carbonate  of  copper.  A  stream 
nms  directly  by  the  mouth  of  the  drift,  crossing  the  rocks  in  an  east  an<) 
west  direction,  and  thus  exposing  them  in  its  bed  to  a  considerable  ex- 
tent. No  vein  of  any  value  exists  at  this  place.  At  the  cabins  at  3h. 
10m.  p.  m.,  B.  29.16;  T.  8°  C;  t.  46^  F. 

Travelling  towards  the  Trap  Rock  Company's  cabins,  we  took  an  ob- 
servation on  the  first  hill,  one  mile  from  Michigan  Company's  cabins, 
where  the  barometer  stood,  at  3h.  40m.  p.  m.,  B.  29.04.  T.  9°  C,  t.  44^ 
F.  At  Trap  Rock  Company's  location,  at  4h.  12m.  p.  m.,  B.  29.048,  T. 
9^^  C,  t.  44°  F.  Examined  the  mines  belonging  to  this  company:  they 
have  excavated  a  drift  and  sunk  a  shaft  on  a  narrow  vein  of  prehnite, 
included  in  compact  trap  rock,  but  were  unsuccessful  in  their  operations, 
and  have  abandoned  the  location.  The  shaft  was  full  of  water,  so  that 
the  nature  of  the  matters  in  the  mine  could  only  be  judged  by  the  exami- 
nation of  the  rubbish  around  it.  The  soil  on  this  location  is  excellent, 
and  the  timber  is  large  and  sound — the  growth  being  a  mixture  of  the 
usual  hard-wood  trees  with  scattered  pines.  The  company  had  erected 
a  very  good  and  substantial  house  of  square  timber,  and  had  cleared  a 
considerable  tract  of  land,  and  cultivated  it  to  some  extent.  A  stream  of 
good  water  runs  near  the  house,  and  falls  about  five  feet  near  the  mines. 
This  location,  although  not  valuable  for  mining,  will  afford  a  very  good 
farm  to  spnie  future  settler.  After  a  rapid  examination  of  this  location, 
we  continued  our  march  to  the  Forsyth  Company's  location.  Descend- 
ing first  a  steep  hill  to  Trap  Rock  river,  we  made  barometrical  observa- 
tion one  mile  NE.  from  the  Trap  Rock  Company's  cabins;  and  four  feet 
ah^ve  the  level  of  the  stream,  4h.  45ra.  p.  m.,  B.  29.501,  T.  9^  C.,L 
43°  F.  We  observed  the  forest  trees  to  be  unusually  large,  and  the 
growth  open,  on  this  location;  and  along  the  trap  ridge  we  have  becQ 
walking  over,  large  pine  trees  occur  scattered  among  maple,  birch,  black 
oak,  and  ash  trees— the  hard  wood  generally  predominating.  This  indi- 
cates a  good  soil;  and  the  few  garden  patches  which  have  l^n  cuUi\'ated 
near  the  miners'  cabins  sustain  this  opinion.  (See  analysis  of  this  soil.) 
Crossing  over  a  gentle  rise  of  land,  we  descended  rapidly  to  the  Forsyth 
Company's  cabins,  where  we  stopped  to  make  observations,  and  to 
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Kamine  the  mines,  ^hich  aie  at  present  abandoned  for  want  of  pecu- 
iary  means,  the  company  having  done  but  little  towards  opening  the 
sin,  which  has  given  proofs  ofriclmess.  At  Forsyth  Company's  cabins, 
I  p.  m-,  B.  29.298,  T.  8Jo  o.,  t.  39°  F,  We  stopped  at  this  place  for 
le  night,  and  then  spent  some  time  the  next  day  in  exploring  the  mines 
nd  measured  a  section. 

September  22.— At  cabins,  7h.  20m.  a.  m.,  B.  29.331,  T.  3J°  C,  t. 
9^  F. 

Upper  shaft  of  the  mine,  6h.  15m.  a.  m.,  B.  29.260,  T.  81^  C,  t. 

Second  shaft,  B.  29,301,  T.  10^  C,  t.  48A^  F. 

Third  shaft,  B.  29.340,  T.  11°  C,  t.  49°  F. 

Swamp  lowest  drainage,  B.  29.398,  T.  11^°  C,  t.  49^  F. 

While  Iwas  making  the  measurement  of  heights  of  these  points,  Mr. 
tames,  assisted  by  Mr.  Stiles,  measured  the  distances,  which  furnished 
he  ground  plan  for  the  accompanying  section.  (See  plate  6.)  The  fol- 
3wing  minerals  wete  found  by  me  during  this  examination  of  the  For- 
yth  mines:  epidote,  calc  spar,  laumonite,  leonhardite,  and  native  copper 
md  silver.  These  minerals  in  the  aggregate  form  the  lode  of  the  vein; 
ind  the  width  of  the  whole  varies  from  one  to  two  feet.  Large  pieces  of 
.opper,  with  silver  adhering,  were  abundant  in  the  vein;  and  numerous 
neces  of  those  metals  have  l>een  taken  from  the  ore-heap  by  visiters, 
r'rom  the  richness  of  this  vein  at  the  surface,  its  width  and  convenient 
dcuation  for  mining,  I  should  recommend  a  thorough  exploration  of  it  by 
lystematic  mining,  by  one  or  two  deep  shafts  and  levels,  properly  ar- 
"aDgcd  for  stopeing  out  the  metal.  It  is  obvious  that  the  shallow  pits 
low  sunk  on  the  vein  show  only  its  surface,  and  that  they  can  only  be 
^garded,  like  most  of  those  we  have  seen  at  other  locations,  as  mere 
oiperficial  explorations,  or  ^^prospecting  diggingSy*^  as  they  are  called  in 
he  west. 

Thus  far  on  our  march  from  Torch  lake,  we  have  not  seen  any  other 
mman  being  than  our  own  party,  all  the  locations  on  thisToute  having 
)een  abandoned.  Some  one  hai^  visitdd  several  of  the  best  cleared  tracts 
)f  land  and  planted  potatoes,  which  are  now  ripe,  and  are  uncommonly 
food — no  potatoe  disease  having  yet  reached  this  district.  The  crop  will 
)robably  be  consumed  by  the  miners  on  Eagle  river,  for  whom  it  was 
probably  raised. 

September  23. — Two  miles  south  of  the  Albion  Company's  mines,  at 
the  brook,  B.  29.27,  T.  13"=^  C,  t.  53°  F.. 

At  Medora  furnace,  lOJ  p.  m.,  B.  29.30,  T.  14^  C,  t.  61^  F. 

We  stopped  to  ermine  the  furnace,  which  proved  to  be  worthless, 
md  is  now  in  ruins. 

At  the  house  in  the  North  Americnn  Company's  location,  12h.  26m. 
>.  m.,  B.  29.287,  T.  15^^  C,  t.  66°  F. 

At  the  office,  Ih.  7m.  p.  m.,  B.  29.250,  T.  13°  C,  t.  66°  F. 

At  topof  shaft,  Ih.  30m.  p.  m.,  B.  29.200,  T.  14°  C,  t.  69°  F. 

Having  dined  at  this  place,  we  were  politely  accompanied  by  Messrs. 
yoxe  and  Borden,  the  mi^ing  captains  who  have  charge  of  the  work,  in 
ur  examination  of  the  mines;  and  every  opportunity  was  afforded  me  for 

thorough  exploration  of  the  vein  wherever  it  had  been  exposed  by 
amiiig.  This  mine  has  been  on  a  trial  for  some  time  without  adequate 
ecuaiary  means  for  regular  mining  to  a  suitable  depth;  but;  through  the 
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perseveiing  efforts  of  John  Bt^con,  esq.,  the  superintendent,  the  laine 
was  proved  to  be  wonhy  of  a  greater  outlay  in  working,  and  it  is  now  iu 
a  prosperous  condition.     It  is  favorably  situated  in  all  respects,  and  is 
very  similar  to  the  Boston  and  Pittsburg  Company's  Cliff  mine,  which 
has  already  been  so  well  proved;  but  the  vein  was  not  exposed  in  the 
fece  of  the  cliff,  like  theirs,  so  that  it  could  only  be  discovered  by  mtning. 
This  has  been  effectually  done,  and  all  the  works  are  substantially  built, 
so  that  few  changes  will  be  required  in  future  opemtions.     An  excellent 
horse-whim,  well  constructed,  stands  near  the  shaft,  aind  is  adequate  to 
raise  all  the  water  and  metals  from  the  mine.     The  m&in  shaft  penetrates 
166  feet;  on  and  by  the  side  of  the  vein,  and  from  it,  several  properly 
constructed  levels  ar«  sent  off.     The  vein  was  found  to  become  more 
vertical  as  it  extended  downwards;  and  now,  at  the  bottom  winze y  it  has  a 
dip  of  79^,  while,  in  the  upper  part  of  the  vein  it  dipped  only  60^.    The 
mining  operations  are  more  easy  as  the  vein  approacli^s  a  vertical  posi- 
tion ;  for  the  shafts  must  be  made  perpendicularly  through  the  rock  for 
convenient  working  of  a  mine.     Fmm  the  main  shaft,  at  the  depth  of 
ninety  feet,  the  miners  have  sent  off  a  level  in  a  SE.  by  S.  direction,  and 
have  exposed  a  considerable  portion  of  the  vein.     It  was  found  in  some 
places  to  narrow  to  eight  inches,  and  in  others  to  expand  to  fifteen  inches 
in  width;  but  its  general  average  is  about  one  foot.     In  the  lowest  part  of 
the mine,  in  the  toinzcy  which  has  been  sunk  from  one  of  the  cross-outs, 
tiie  vein  was  found  to  be  very  rich  in  copper — solid  masses  of  it  being 
extracted  from  the  vein.     After  traversing  every  level  and  cross-cut,  and 
deiscending  the  inclined  plane  to  the  bottom  of  the  irinze,  noting  the 
appearance  of  the  vein  in  every  place  where.it  was  exposed,  and  collect- 
ing specimens,  I  took  the  temperature  of  the  water  in  different  parts  of 
the  mine. 

At  123  feet  from  the  surface,  the  water  had  a  temperature  of  45^  F. 

At  95  feet  from  the  surface,  a  spring  was  found  having  a  temperature  of 
43«F. 

At  156  feet  from  the  surface,  the  water  of  the  mine  was  44^  F. 

The  temperature  of  the  external  air  was  69^  F. 

From  these  observations  and  those  I  had  made  at  different  seasons  of 
the  year,  it  will  appear  that  the  mines,  which  have  penetrated  t<i  the  depth 
of  one  hundred  feet,  have  a  uniform  temperature  of  44*^  F.,  and  that  the 
temperature  is  not  affected  by  the  heat  oi  summer,  though  it  is  probable 
that  in  winter  the  cold  ^ir  may  penetrate  into  the  mines  and  affect  the 
temperature  of  the  air.  The  mean  annual  temperature  of  the  climate  is 
42y*^*^  F.,  according  to  observations  at  Fort  Wilkins;.  From  the  best  ob- 
servations that  could  be  made  in  the  North  ^American  Company's  mine, 
the  vein  has  a  course  of  N.  60°  W.,  S.  60°  E.,  and  a  dip  increasing  from 
69°  to  79°  to  the  northeastward.  Fourteen  miners  and  eleven  laborers  are 
employed  at  this  mine  at  present.  The  miners'  pay  is  from  twenty-five  to 
twenty-eight  dollars  per  month,  and  that  of  the  laborers  is  sixteen  doUa/s 
per  month.  It  will  be  necessary  to  increase  the  number  of  miners,  in 
order  to  prosecute  mining  steadily.  A  stamping  mill,  with  suitable 
washing  apparatus,  is  also  to  be  erected  for  freeing  the  poor  ore  from  rock. 
From  a  trial  made  of  this  stamp  ore  at  the  Boston  and  I'ittsburg  works, 
it  gives  from  five  to  six  per  cent,  of  metals — ^^the  metals  being  large  grains 
of  copper  mixed  with  smaller  grains  of  silver. 
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n  leaving  the  mine^  I  observed  the  barometer  which  I  had  left  hang- 
at  the  mouth  of  the  main  shaft,  and  iband>  at  3h.  55m. ,  it  stood 
^9.20,  T.  18°  C,  t.  55"^  F.    After  collecting  specimens  of  all  the  mine- 
found  at  this  mine,  and  receiving  a  handsome  sheet  of  copper  as  a 
sent  fR>m  Mr.  Coxe,  the  grand  mining  captain,  we  went  to  the  Boston 
i  PitLsbnrg  Company's  mines,  which  are  quite  near  to  this  place,  and 
nd  the  barometer,  at  5h.  35m„  stood  B.  29.150,  T.  12P  C,  t.  46°  P. 
IVe  then  examined  the  stamping  mill  and  working  apparatus,  and  saw 
washers  clean  the  metal  from  the  rock.     The.  earthy  matter  is  nearly 
separated  by  the  ^^raAr^'and  hyjiffginsr^  and  the  metals  contain  but  ten 
cent,  of  earthy  matter  when  packed  in  casks  for  transportation  to  mar- 
The  clerk  informed  me  that  he  had  sent  this  year  806  tons  of  cop- 
to  market,  and  had  60  tons  now  ready  to  forward  by' the  next  vessel, 
ey  expect  to  send  from  900  to  l,tlOO  tons  of  copper  to  market  per  an- 
n.     They  estimate  the  metal  sent  as  containing  65  per  cent,  of  pure 
per;  hut  it  is  probably  much  richer,  since  most  of  it  is  in  solid  blocks  of 
per,  with  but  little  rock  adhering  to  its  surfiace.     The  largest  mass  of 
per  thus  &r  separated  from  the  vein  weighed  80  tons!     This  was  cut 
into  pieces  weighing  fifom  one  to  two  tons.     In  company  with  Captain 
nrard  Jennings,  who  has  charge  of  all  the  mining  operations,  I  de- 
aded  into  the  mine,  and  took  notes  of  every  fact  of  interest.     I  also 
isured  the  temperature  of  the  water  in  all  parts  of  the  mipe,  and  ob- 
led  the  following  results: 

LI  &>  feet  depth  from  the  surface,  the  temperature  of  the  water  was  449  P. 
It  12t»  feet^epth  frotn  the  surface,  the  temperature  of  the  water  was  44"^  P. 
Li  180  feet  depth  from  the  surface,  the  temperature  of  the  water  was  43°  P. 
Lt  236  feet  depth  from  the  surface,  the  temperature  of  the  water  was  45°  P. 
•^rom  these  observations  it  will  appear>  that  this  mine  has  already 
jhed  a  sufficient  depth  to  be  affected  by  the  heat  of  the  earth's  interior. 
we  regard  43^  as  the  mean  temperature  of  the  climate,  we  shallhave 
ise  of  temperature  of  otie  degree  P&hrenheit  for  88  feet  in  depth. 
len  the  miHCS  have  attained  a  greater  depth,  we  may  have  an  opportu- 
f  of  testing  this  question  more  satis&ctorily.  It  is  obvious  that  these 
les  are  the  best  places  for  investigating  this  subject;  for  there  being  no 
ites  or  sulphurets,  or  any  mineral  decomposing  capstble  of  producing 
It  thereby?  we  are  free  from  the  objection  made  to  some  of  the  Euro- 
n  experiments  oh  the  increase  of  temperature  inmines.  The  depth  of 
s  mine  from  the  surface  of  the  ground  at  the  shaft  is  236  feet,  bujt  the 
f  above  it  is  between  200  and  300  feet  high;  and  by  running  a  level 
m  the  bottom  of  the  shaft  and  under  the  cliff  to  a  considerable  distance, 
s  probable  that  a  moro  sensHile  increase  of  heat  will  be  found  at  the 
torn.  The  temperature  43°  P.  was  obtained  in  the  farther  end  of  the 
el,  which  goes  off  from  the  shaft  at  180  feet  from  the  .top  of  it  towards 
I  south,  (the  distance  being  20  fethprns,)  and  by  slope  of  the  land  the 
el  must  be  much  nearer  the  surface  than  at  the  shaft;  hence  a  fall  of 
iperature.  The  point  whero  that  observation  was  taken  is  20  feet 
-th  of  the  office,  where  the  perpendicular  depth  cannot  be  more  than 
)  feet  to  the  end  of  the  level.  The  highest  temperature  was^  obtained  in 
sump  of  the  engine  shafts  The  observations  which  gave  44°  P.  were 
en  2^  feet  below  shaft  3,  and  in  Ihe  adit  level  60  feet  from  the  surface, 
s  highly  probable  that,  when  the  deepest  level  shall  penetrate  beneath 
clilf,  the  temperature  of  the  water  will  be  at  least  as  high  as  47^  P« 


[1] 


460 


At  present  the  deep  level  has  not  heen  extended  in  that  direction  &r 
enough  to  test  this  question.     The  plane  of  invariable  temperarure  ap^pears 
to  be  lower  than  isnsually  suppoFed.     The  lowest  level  runs  30  fathoms 
south  and  30  fathoms  north  from  shaft  No.  1.     All  the  vein  for  two  feet  in 
width  contains  copper,  and  will  furnish  what  Mr.  Jennings  calls  "6«rrrf 
and  stamp  work.       The  barrel  ore  contains  from  30  to  50  per  cent,  cf 
copper,  and  the  stamp  work  varies  from  5  to  10  per  cent,  of  a  mixture  ot 
copper  and  silver.    The  300  feet  level  does  not  yield  so  rich  ore.    A\ 
present  the  miners  are  stopeine  out  the  backs  of  levels^  and  strong  scaf- 
foldings of  heavy  timber  are  placed  across  the  opening  to  receive  the  rbck 
and  metal.     These  the  miners  call  stalls.     The  miners  were  at  work  cut- 
ting up  a  large  mass  of  copper  which  had  been  blown  down  from  the 
walls  of  the  vein  by  heavy  blasts  of  gunpowder.     This  mass  weighs  ten 
tons,  and  is  the  remainder  of  the  great  mass  which  was  estimated  to 
weigh  83  tons.    Eight  men  are  now  employed  in  cutting  it   up  with 
chisels.     They  informed  me  that  they  cut  up  a  mass  last  winter  weighing 
50  tons.     It  was  of  an  irregular  form,  and  was  36  feet  long,  12  broad,  and 
about  18  inches  thick  in  the  middle.     No  one  who  has  not  seen  these 
mines  can  have  any  idea  of  the  ready  manner  in.which  these  great  masses 
of  copper  are  cut  up  and  removed  by  the  miners.     So  soon  as  the  copper 
is  cut  up  into  masses  that  can  be  removed  by  iron  bars,  it  is  slid  down 
into  the  level,  and  there,  by  means  of  stout  iron  chains  and  pulleys,  aided 
by  an  occasional  lift  with  iron  bars  when  it  becomes  entangled,  it  is  rapidly 
moved  along  the  level  to  the  shaft,  where  the  horse- whim,  which  has  drawn 
it  along  the  gallery,  raises  it  to  the  surface,  and  it  is  sent  down  en  a  chariot 
which  runs  upon  a  trarn-road  to  the  platform,  Where  it  can  readily  be  put 
into  the  wagon  which  is  driven  to  receive  it  therefrom.     By  means  of  a 
windlass  and  crane,  each  piece  is  elevated  and  weighed,  and  its  weight  is 
stamped  upon  it  before  it  is  sent  to  the  -shore  for  shipment.     The  present 
price  of  cutting  up  the  copper  is  87  per  square  foot  of  cut  surface,  one  side 
being  measured.     The  work  is  lei  out  on  contract  to  the  miners.     One 
man  holds  the  chisel  while  the  other  strikes  with  the  sledge,  8Ls  described 
in  my  report  for  last  year.     One  hundred  and  iSfty  men  are  employed  at. 
this  mine,  seventy-five  of  whom  are  practical  miners,  and  mostly  from 
mines  in  Cornwall.     A  few  specimens  were  added  to  our  collection  from 
this  mine  during  this  visit,  which  was  to  be  the  last  for  the  season.     I  re- 
quested the  clerk  and  agent  to  send  me  a  statistical  report  of  the  working 
of  the  mine,  which  they  promised  to  have  prepared  for  me,  but  it  has  not 
yet  been  received. 

Leaving  this  mine,  we  went  to  the  mouth  of  Eagle  river,  where  the 
barometer  at  15  (eetabove  the  lake  stood,  at  4h.  26m.  p.  m.,  B.  29.417, 
T.  13^  C,  t.  51"^  P.  This  completed  our  examination  of  the  whole  trap 
range  and  the  various  mines  along  its  course  and  on  its  borders.  The  ex- 
cursion was  quite  interesting  although  fatiguing,  since  it  was  necessary 
to  work  very  hard  in  order  to  complete  it  in  season,  and  while  our  pro- 
visions hnjted. 

The  boat  was  sent  from  Portage  lake  to  Copper  Harbor  under  the  chaise 
of  Mr.  Thayer,  who  carried  with  him  my  sextant  and  chronometer,  and 
such  things  as  we  could  not  transport  on  our  journey  through  the  woods. 

September  25, — Remained  at  Eagle  river.  Settled  with  Stiles  and 
Isaac  for  their  assistance^  and  sent  for  our  boat  to  meet  us  at  Eagle  Harbor. 
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September  ?6. — We  made  a  visit  to  Copper  Falls  mines,  on  our  way  to 
Eagle  Harbor.     Measured  again  th^  height  of  that  place: 

Five  feet  above  the  level  of  Lake  Superior,  at  Sand  Bay,  B.  29.61,  T. 
10^'  C,  t.  48^  F.  • 

At  the  office  of  the  Copper  Falls  Company,  B.  29.31,  T.  12^  C,  t.  60^  F. 

During  this  visit  I  reviewed  all  the  works,  and  Was  assisted  most  kindly 
by  Mr.  Childs,  the  superintendent.  At  the  place  where  Mr.  Seymour  had 
proposed  to  drive  an  adit  into  the  mine,  the  rocks  are  fine  red  sandstone, 
which  dip  to  the  MW.  by  W.  27*^.  The  adit  proposed  was  7  feet  high, 
6  feet  wid^^  and  has  been  ex<;avated  60  feet  in  length.  Its  course  was 
to  be  S,  25"  E.  It  was  supposed  by  him  that  it  would  be  on  the  vein, 
but  Mr.  Childs  soon  proved  that  such  was  not  the  case.  It  would  drain 
the  mine  to  nearly  the  depth  of  200  feet,  alid  was  estimated  to  cost  $1 0,000. 
It  was  decided  by  the  company  not  to  make  this  adit  until  the  mine  had 
been  more  fully  proved.  I  collected  during  this  visit  all  the  species  of 
minerals  found  at  this  mine,  examining  all  the  heaps  of  ore  and  rubbish 
from  the  mines.     The  following  are  the  species  and  varieties  found: 

Red  and  white  analcime;  laumonite;  leonhardite,  red*^  and  green;  red 
felspar,  a  peciiliar  variety;  a  curious  prismatic  analcime,  since  proved  to 
be  a  miiea  mineral",  apophyllite,  fine  crystals^  mesotype;  datholite;  crys*> 
tals  of  calc  spar;  crystals  of  copper  and  native  silver.  Mr.  Childs  also  pre- 
sented me  with  a  few  rare  crystals  for  examination,  and  some  better  speci- 
mens of  copper  than  we  could  find  in  the  ore  heaps.  He  .most  cheerfully 
furnished  me  with  all  the  statistics  of  the  mine  I  desired,  and  proposed  to 
send  me  a  plan  he  had  drawn  of  the  whole  underground  work.  This  he 
has  since  done,  and  a  copy  of  his  plan  by  Mr.  R.  Cropley  is  given  in  plate  14. 

The  following  measurements  weie  furnished  by  Mr.  Childs: 

Depth  of  shafts.— A,  47  feet;  B,  130  feet;  C,  43  feet;  D,  (winze  be- 
low, adit  level,)  66 J  feet.   . 

Length  of  feve/!?.— Main  adit,  482  feet,  including  cross-cut  to  lode:  P 
W,  28  feet  from  A  to  B;  F  G,  Tl  feet  froih  junction  (T)  df  sandstone 
and  trap  to  shaft  B ;  H  F,  131  ^  feet  from  B  to  C;  L  H,  130  feet  fi-om 
C  to  E;  H  T>  89^  feet;  sandstone  V.  contains  copper  for  6  or  8  feet. 

Lower  level  in  shaft  B,  120  feet. 

27  feet  north,  2d  level  south,  in  shaft  B,  55  feet — adit  running  57  feet 
south. 

Le.vfil  below  winze  D  and  shaft  E,  64  feet. 

Thirty  three  men  are  employed  at  these  mines,  twenty  of  whom  are 
regular  miners  and  thirteen  laborers.  I'he  amount  of  ore  raised  and  ship- 
ped is  94,994  pounds,  which  averaged  70  per  cent,  of  metal.  One  mass 
of  pure  copper  raised  from  this  mine  weighed  14,000  pounds.  It  was  cut 
up  by  means  of  a  cross-cut  saw  wprked  by  two  men,  and  cost  $7  per  ' 
square  foot  of  cut  surface  to  divide  it  into  m^ses  that  could  be  transported 
to  Eagle  Harbor  in  the  wagon.  Three  other  masses  have  been  got  out 
which  weighed  from  7,000  to  8,000  pounds  each.  In  a  shaft  6  feet  by  8 
feet  four  miners  will  excavate  16  feet  per  month  in  depth,  two  shifts  of 
men  being  employed.  ^  In  working  the.  mine  at  the  lower  shaft,  12  hours 
out  oi  the  24  are  employed  in  raising  water  from  the  mine.  The  first 
mass  of  copper  which  was  obtained  at  this  mine  was  then  the  lai^est  that 
had  been  seen  in  the  world.  It  was  extracted  from  the  vein  about  50  feet 
from  the  surface.     This  mass  weighed  8  tons. 
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Between  C  and  B  a  mass  of  copper  was  obtained  which  w^'ghed  7,01811)8. 

Between  A  and  B  do  do  7,484 " 

Between  O  and  E  do  do  7,678 " 

The  8  tons  mass,  when  cleaned,  weighed  -  -  '        14,000" 

These  four  large  masses  of  copper  were  all  sent  to  Boston  and  sold  to  lie 
manufacturers.  Besides  the  masses  a  large  amount  of  barrel  and  staip 
ore  is  raised,  the  per  centage  of  which  has  not  yet  been  determined  ty 
the  proper  operations.  The  course  of  the  vein  i^  S.  25^  E.  Its.  dip  is  o 
the  SW.  85*^,  as  obseived  in  2d  lever  from  shaft  B  going  south.  loi 
served  a  feeder  on  the  SW.  side  of  the  lode.  In  the  winze  55  feet  belw 
the  level  I  found  the  dip  of  the  vein  to  be  SW.  73°.  Its  course  was  5 
25®  W.,  as  above  given.  The  vein  here  is  3  feet  wide,  and  is  full  of  cop 
per.  The  general  slope  of  the  winze  is  70*^.  I  measured  the  temper^ 
ture  of  the  air  and  water  in  this  mine,  and  found — 

At  20  feet  from  the  surface  the  temperature  of  the  water  of  the  niiiii 
was  44^°  F. 

At  120  feet  from  tlie  surface  the  temperature  of  the  water  of  the  mit 
was  44^®  F. 

The  temperature  of  the  air  of  the  mine  was  49*-'  P. 

The  temperature  of  the  air  above  ground  was  429  P^ 

These  observations,  compared  with  those  I  had  previously  taken,  she 
a  uniform  temperature,  not  far  from  the  mean  temperature  of  the  clima 
and  that  of  the  great  lake,  exists  in  this  mine. 

By  measurement  of  the  outcrop  of  the  sandstone  which  underlies  tli 
perpendicular  shafts  made  in  this  mine,  the  thickness  of  the  sandstos 
beneath  was  estimated  at  75  feet.  By  actual  perforation  of  it  under  t^r 
direction  of  Mr.  Childs,  the  thickn^s  was  proved  to  be  72  feet.  Tb 
accompanying  diagram  will  explain  the  position  of  the  trap  and  sandstones: 
this  mme. 

B(?fore  leaving  for  Eagle  Harbor,  the  barometer  was  observed  at  Coppei 
Falls.  ) 

At  Copper  Falls,        at  noon,  B.  29.145;  T.  6°  G. 

2}  p.  m.,  B.  29.182;  T.  5^°  C. 
4    p.  m.,B.  29.162;  T.  5°  C. 

We  then  walked  to  Eagle  Harbor,  where— 

At  5    p.  m.,  B.  29.410;  T.  4^  C,  t.  36°  F. 
7f  p.  m.,  B.  29.380;  T.  1^^  C,  t.  33k  F. 

We  saw  Mr.  Nichol  Stautenburg,  agent  of  the  Northwest  Company'? 
mine,  who  promised  to  send  me  a  statistical  account  of  the  mines  under  [ 
his  management,  in  the  course  of  the  winter,  but  I  have  not  received  It^^j 
report.  I 

Dr.  Gibbs  arrived  at  Eagle  Harbor,  and  we  took  passage  in  his  boat  to  i 
Gopper  Harbor,  meeting  my  boat  at  Agate  Harbor,  where  she  had  been 
detained  by  head  winds.  * 

September  28. — We  removed  our  articles  frorti  Fort  Wilkins  to  Mr.; 
Brockway's  house,  and  left  the  articles  we  should  require  next  season,  ai 
his  store.  Our  boat  was  put  into  the  store  at  the  fort,  and  we  are  now* 
prepared  to  return  home,  having  accomplished  all  the  work  we  can  do  this 
stason.  i 

September  29. — ^We  await  the  arrival  of  the  propeller,  which  is  to  make^ 
her  last  voyage  to  the  Sault  Ste.  Marie  for  this  season. 

September  30. — We  left  Copper  Harbor,  in  the  propeller,  for  the  Sauli 
Ste.  Marie.    On  our  way  across  the  lake,  I  took  the  temperature  of  th«, 
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water  of  the  lake  in  latitude  4T<>  20'  30''  north,  longitude  86^  west.     The 
teiTiperatrire  of  the  air  at  8  a.  m.  being  i4P  Fahrenheit,  that  of  the  water 
was  43^  F.     Compaiing  this  with  previous  observations,  it  will  be  found 
that  the  lake  has  a  nearly  invariable  temperature,  whiQh  is  that  of  the* 
mean  temperature  of  the  climate  of  that  place. 

October  1,  —We  have  been  beating  against  a  head  wind  since  we  set 
out  on  our  voyage.  When  in  the  middle  of  Lake,  Superior,  I  took  four 
bottles  of  water  of  the  lake  for  analysis,  the  results  of  which  are  given  in 
this  report. 

October  2.— This  day  we  reached  the  Sault  Ste.  Marie,  and  remained 
there  until  the  6th,  when  we  left  for  Mackinaw  in  the  steamer  '^Detroit." 
At  Mackioaw  we  met  with  Messrs.  Foster  and  Hill,  who  had  just  ar- 
rived from  Green  Bay,  arid  were  on  their  way  home.  When  the  steamboat 
*^Superior"  arrived  we  took  passage  from  Mackinaw  to  Detroit,  and 
reach^  that  place  on  the  9th.  Called. on  the  surveyor  general  to  request 
township  plats  of  Isle  Royale,  and  such  other  township  plats  as  had  not 
heen  sent  to  me.  Left  for  Buffalo,  where  we  arrived  on  the  10th,  and  at 
Boston  on  the  13tl^.  , 

My  assistants^  went  home  by  Various  routes — some  by  Canada;  others 
through  Ohio,  iccyso  that  it  was  some  time  before  theyall  arrived  and 
were  teady  to  prepare  their  synopses,  to  accompany  mine.  I  requested 
them  to  send  in,  as  soon  as  possible,  their  reports.  Mr.  Foster  sent  me  a 
letter,  as  requested,  from  Green  Bay,  and  Mr.  Whitney  sent  in  his  synop- 
sis, both  of  which  were  communicated  by  me,  with  a  short  account  of  the 
survey  for  the  season,  as  required  by  my  instructions.  Thus  ended  the 
survey  for  the  season.  All  was  accomplished  that  was  required,  except- 
ing the  further  exploration  of  the  iron  ore  district,  between  the  Lakes 
Michigan  and  Superior,  and  an  examination  of  the  mines^on  the  Ontona- 
gon river,  which  1  proposed  to  visit  myself  the  next  season,  in  order  to 
include  an  account  of  them  in  my  report  on  the  copper  mines.  I  pr'^posed 
to  send  to  the  iron  oPe  district  a  scientific  and  practical  fUrhaee-masterj 
who  was  prepared  to  give  a  judicious  opinion  as  to  the  practicability  and 
economy  of  manufacturing  irpn  in  that  region,  and  to  visit  myself  every 
locality  of  economical  importance  before  closing  the  survey. 

I  requested  the  honorable  Secretary  of  thB  Treasury  to  ask  for  a  small 
additional  appropriation,  which,  added  to  the  balance  unexpended,  would 
have  enabled  me  to  complete  the  work  in  a  manner  satisfactory  to  the 
public  and  to  myself.  I  had  asked  for  an  appropriation  of  $6,000,  and 
Congress  liberally  granted  $8,000;  so  that  w^  should  have  had  more  than 
enough  to  have  carried  my  survey  to  completion. 

It  is  well  known  that  my  plans  were  frustrated,  in  a  manner  little  ex- 
pected by  mie,  and  my  work  is  left  incomplete ^from  no  fault  of  mine.  I 
havedoue  all  I  could  with  the  few  materials  left  in  my  hands,  and  here- 
with present  my  own  persone^l  observations;  and  the  reports  sent  in  by  my 
late  assistants^  J.  W.  Foster  and  J.  D.  Whitney,  jr.,  are  appended,  with- 
out any  alterations  or  corrections.  Their  relations  to  me  will  serve  to 
explain  some  of  their  representations,  on  which  I  shall  forbear  to  com- 
ment. 

Remarks  on  mines  of  native  copper. 

Mines  of  native  copper  are  quite  rare.  The  only  ones  of  any  extent, 
excepting  those  on  Lsike  Superior,  are  in  the  Ural  mountains^  iu  Russia; 
and  there  the  masses  are  of  moderate  size. 
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Small  pieces,  resulting  generally  from  the  decomposition  of  sulphuret?, 
are  found  in  the  mines  of  Cornwall,  and  near  the  sur&ce  in  the  co^ 
mines  of  Cuba. 

In  the  trap  rocks  of  America,  we  find  native  copper  in  Nova  Scoo, 
Connecticut,  and  New  Jersey;  and  within  the  arctic  regions  of  this  c» 
tinent,  large  masses  are  found  on  the  Coppermine  river.  Sir  John  Rid 
ardson  says  that  large  masses  of  native  copper  were  carried  from  Coppa 
mine  river  to  England  thirty  years  ago,  and  that  masses  of  the  pure  mete 
are  frequently  met  with  in  that  extensive  trap  range. 

No  place  in  the  World  has  thus  far  produced  such  astonishingly  larg? 
masses  as  the  "^country  on  the  south  side  of  Lake  Superior,  Avhere  tte 
metal  exists  in  regular  veins,  from  which  large  elipsoidal  masses  of  pure 
copper,  weighing  more  than  eighty  tons,  have  been  excavated.  It  wa? 
generally  supposed  that  these  veins  would  run  out,  as  they  were  wrougb: 
to  a  considerable  depth,  but  thus  far  no  signs  of  their  exhaustion  ha\^ 
been  seen: -on  the  contrary,  the  quantity  of  metal  in  the  lodes  steadily 
augments,  and  the  thickness  of  the  masses  increases. 

I  shall  now  describe  the  method  of  extracting  the  copper  by  minin: 
operations.     When  by  shafts  and  levels  the  mine  is  properly  opened,  tl 
operation  of  stopeiriff,  or  working  by  grades,  commences  in  the  lowe 
levels,  and  a  wall  of  copper  is  laid  bare  on  one  side  by  blasting  away  Xh 
veinstone  and  rock.     Alter  a  mass  is  thus  uncovered,  it  is  followed  t 
some  place  where  its  continuity  is  broken,  and  there  an  excavation  is  mad 
behind  it,  and  the  mass  is  cleared  as  much  as  possible  all  around  its  edges  I 
Then  a  heavy  blast  of  gunpowder,  frequently  amounting  to  a  hundm\ 
poundsy  is  placed  behind,  and  tarpped  with  sand,  and  fired  by  a  \om 
fuse,  the  miners  all  ascending  from  the  mine  ait  the  time.    The  blast  beim 
fired,  the  copper  is  torn  from  the  walls  and  thrown  down  upon  the  ^^stoUsy 
or  scaffolding,  and  is  there  cut  up  into  pieces  that  can  be  readily  moved 
by  the  chains  firom  the  horse- whim.    Then  the  masses  are  raised  from 
the  mine,  and  removed  on  a  tram-road  to  the  depot.   The  smaller  masses 
which  are  most  frequently  raised — not  requiring  to  be  cut  up — along  with 
the  rock  and  veinstone  filled  with  copper,  are  sent  up  in  ^ *^^ kibbles j\o\ 
tubs,  raised  by  the  horse- whim.    This  is  the  common  method  pursued 
in  the  native  copper  mines.     From  the  Cliff  mine  on  Eagle  river,  aboui 
860  or  dOO  tons  of  copper,  averaging  65  per  cent,  of  pure  metal  ^  is  raised 
per  annum;  and  much  of  it  is  quite  pure  copper,  requiring  pnly  fusion 
to  cast  it  into  the  forms  required  tor  the  manufacturer. 

Method  of  fninirig  for  native  copper. 

The  usual  processes  of  mining  are  generally  pursued  in  opening  the 
veins  of  native  copper;  but  the  peculiar  character  of  the  lodes  causes 
some  variation  in  the  miner's  operations.  Many  of  the  ideas  brought 
firom  the  mines  of  Cornwall  are  found  to  be  inapplicable  to  this  novel  kind 
of  mining;  and  those  guides  which  are  considered  reliable  in  Euwpe 
are  here  found  unavailing.  Instead  of  great  masses  of  ^^fft^ssanV  and 
^^flnckauy^^  the  miner  here  finds  at  the  surface  a  clean,  well-defined  vein 
of  prehnite,  containing  fine  scales  and  small  particles  of  native  copper. 
Mindic,  or  iron  pyrites,  does  not  mingle  with  the  contents  of  the  vein;  anrtl 
the  minerals  accompanying  the  copper  are  entirely  different  from  those  of  \ 
European  mines.    Instead  of  oxide  of  tin,  mixed  with  a  lode  of  copper  | 
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pyrites,  the  miner  intAs  here  pure  silver,  imbeddefd  in  solid  copper,  or 
mixed  with  the  veinstbne.  Minerals  which  he  does  not  know  the  name 
of  are  continually  meeting  his  eye,  and  he  feels  that  he  is  in  a  new 
^^coww/ry,"  where  the  rocks  are  not  killas  and  granite,  with  porphyry- 
elvans,  but  trap  rocks  and  sandstone,  exhibiting  all  their  various  admix- 
tures and  alterations,  effected  by  fire.  Beginning  with  a  series  of , new 
minerals,  he  learns  from  mineralogists  who  visit  the  mines  their  names 
and  characters,  and  as  it  were  begins  the  study  of  mineralogy  while  ex- 
I^oring  fof  mines.  The  superintendents,  properly  instructed  as  to  the 
nature  of  the  minerals,  call  them  by  their  scientific  names,  and  the  anti- 
quated jargon  of  the  Cornish  miners  gives  way  to  the  language  of  science. 
This  will  be  remarked  by  every  mineralogist  and  geologist  who  visits  the 
mines  of  Lake  Superior;  and  1  will  venture  to  affirm  that  nowhere  will 
he  find  the  miners  better  acquainted  with  the  true  names  of  the  minerals 
of  the  country. 

Mode  of  opening  a  mine. 

After  making  isuperficial  explorations  determining  the  course  and  dipi 
of  the  vein  and  the  contour  of  the  ground,  the  miner  makes  the  arrange- 
ments for  extracting  the  ore  or  metal.  If  his  ground  permits  his  first 
working  to  be  in  the  side  of  a  hill  or  cliff,  he  opens  a  drift  or  level  into 
the  hill  side  and  penetrates  the  vein  along  its  course,  excsivating  a  gal- 
lery 4  or  5  feet  wide  and  6  feet  in  height.  Near  the  opening  or  mouth 
of  his  gallery  the  materials  are  generally  loose,  and  require  supports  of 
timber;  but,  on  penetrating  into  the  soHd  rocks,  he  finds  them  sufficiently 
firm  to  sustain  themselves,  so  that  no  timbering  is  required^  The  frame- 
work supporting  the  loose  materials  at  the  opening  of  the  drift  is  made 
of  strong  timber,  as  represented  in  the  annexed  drawings  which  requires 
no  funher  description.  When  a  gallery  is  of  considerable  extent  it  is 
proper  to  lay  a  train  or  narrow  railway  for  the  transportation  of  the  ore 
and  rocks,  by  means  of  a  chariot;  but  in  temporary  works  a  plank  laid 
in  the  bottom  of  the  gallery  makes  a  sufficiently  good  road  for  the  wheel- 
barrow, which  is  generally  used  in  such  excavations* 

A  similar  method  is  pursued  in  the  construction  of  an  adit  level,  for 
draining  the  water  from  a  mine.  It  is  necessary  tha:t  this  gallery  should 
have  a  gentle  slope,  just  sufficient  to  enable  the  water  to  run  fi'om  it;  and 
it  is  customary  in  wet  minesf  to  sink  a  shallow  channel  in  the  bottom  of 
the  gallery  for  draining  off  the  water,  and  to  cover  this  channel  by  a 
plank.  In  excavating  the  gallery,  as  in  other  mining  in  hard  rocks, 
gunpowder  is  used  for  shattering  the  rocks,  and  much  skill  and  experi- 
ence is  required  to  produce  the  most  efficient  blasts.  The  holes  for 
blasting  are  all  made  by  means  of  steel  drills,  held  by  the  hand,  and  driven 
with  a  hammer  and  sledge,  churn  drills,  such  as  are  used  by  quarrymen, 
being  never  employed  by  miners,  they  being  only  suitable  for  drilling 
perpendicular  holes  on  the  surfiwie,  while  the  min«-  has  to  drill  in  every 
direction,  and  generally  at  an  angle  considerably  inclined  from  verticality. 
When  the  rock  has  been  shattered  by  the  blast,  it  is  broken  up  by  means  of 
the  sledge,  and  is  transported  in  wheelbarrows  or  in  chariots  from  the  gftl- 
lery,  and  the  ore  or  metal  is  picked  out  firom  the  rubbish  and  |daced  in  a 
separate  heap.  The  first  drifts  made  on  the  vein  are  to  be  regarded  as 
preliminary  researches  in  most  cases,  for  it  seldom  is  advisable  to  open  a 
Part  U--30 
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At  present  the  deep  level  has  not  been  extended  in  that  direction  &i 
enough  to  test  this  question.  The  plane  of  invariable  temperature  appears 
to  be  lower  than  is  usually  supposed.  The  lowest  level  nins  30  fathoms 
south  and  30  fethoms  north  from  shaft  No.  1.  All  the  vein  for  two  feet  in 
width  contains  copper,  and  will  furnish  what  Mr.  Jennings  calls  *'  barrd 
and  stamp  wcrk.^^  The  barrel  ore  contains  from  30  to  50  per  cent.- of 
copper,  and  the  stamp  work  varies  from  5  to  10  per  cent,  of  a  mixture  ck 
copper  and  silver.  The  300  feet  level  does  not  yield  so  rich  ore.  Al 
present  the  miners  are  stopeine  out  the  backs  of  levels,  and  strong  scaf- 
foldings of  heavy  timber  are  placed  across  the  opening  to  receive  the  rbck 
and  metal.  These  the  miners  call  staUs,  The  miners  were  at  work  cut- 
ting up  a  large  mass  of  copper  which  had  been  blown  down  from  the 
walls  of  the  vein  by  heavy  blasts  of  gunpowder.  This  mass  weighs  ten 
tons,  and  is  the  remainder  of  the  great  mass  which  was  estimated  to 
weigh  83  tons.  Eight  men  are  now  employed  in  cutting  it  up  with 
chisels.  They  informed  me  that  they  cut  up  a  mass  last  winter  weighing 
60  tons.  It  was  of  an  irregular  form, and  was  36  feet  long,  12  broad,  and 
about  18  inches  thick  in  the  middle.  No  one  who  has  not  seen  these 
mines  can  have  any  idea  of  the  ready  mariner  in  Which  these  great  masses 
of  copper  are  cut  up  and  removed  by  the  miners.  So  soon  as  the  copper 
is  cut  up  into  masses  that  can  be  removed  by  iron  bars,  it  is  slid  down 
into  the  level,  and  there,  bymeans  of  stout  iron  chains  and  pulleys,  aid^ 
by  an  occa&iotial  lift  with  iron  bars  when  itbecomes  entangled,  it  is  rapidly 
moved  along  the  level  to  the  shaft,  where  the  horse-whim,  which  has  drawn 
it  along  the  gallery,  raises  it  to  the  surface,  and  it  is  sent  down  en  a  chariot 
which  runs  upon  a  tram-road  to  the  platform.  Where  it  can  readily  be  put 
into  the  wagon  which  is  driven  to  receive  it  therefrom.  By  means  of  a 
windlass  and  crane,  each  piece  is  elevated  and  weighed,  and  its  weight  is 
stamped  upon  it  before  it  Is  sent  to  the  -shore  for  shipment.  The  present 
price  of  cutting  up  the  copper  is  $7  per  square  foot  of  cut  surface,  one  side 
being  measured.  The  work  is  let  out  on  contract  to  the  miners.  One 
man  holds  the  chisel  while  the  other  strikes  with,  the  sledge,  As  described 
in  my  report  for  last  year.  One  hundred  and  fifty  men  are  employed  at. 
this  mine,  seventy-five  of  whonv  are  practical  miners,  and  mostly  from 
mines  in  Cornwall.  A  few  specimens  were  added  to  our  collection  from 
this  mine  during  this  visit,  which  was  to  be  the  last  for  the  season.  I  re- 
quested the  clerk  and  lagent  to  send  me  a  statistical  report  of  the  working 
of  the  mine,  which  they  promised  to  h»ve  prepared  for  rae,  but  it  has  not 
yet  been  received. 

Leaving  tliis  mine,  we  went  to  the  mouth  of  Eagle  river,  where  the 
barometer  at  15  feetabove  the  lake  stood,  at  4h.  26m.  p.  m.,  B.  29.417, 
T.  13*^  C,  t.  51*^  F.  This  completed  our  examination  of  the  whole  trap 
range  and  the  various  mines  along  its  course  and  on  its  borders.  The  ex- 
cursion was  quite  interesting  although  fatiguing,  since  it  was  necessary 
to  work  very  hard  in  order  to  complete  it  in  season,  and  while  our  pro- 
visions lifsted. 

The  boat  was  sent  from  Portage  lake  to  Copper  Harbor  under  the  charge 
of  Mr.  Thayer,  who  carried  with  him  my  sextant  and  chronometer,  and 
such  things  as  we  could  not  transprt  on  our  journey  through  the  woods. 

September  25, — Remained  at  Eagle  river.  Settled  with  Stiles  and 
Isaac  for  their  assistance^  and  sent  for  our  boat  to  meet  us  at  Eagle  Harbor. 
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September  ?6. — We  made  a  visit  to  Copper  Palls  mines,  on  onr  way  to 
Eagle  Harbor.     Measnred  again  tlie  height  of  that  place: 

Five  feet  above  the  level  of  Lake  Supeiior,  at  Sand  Bay,  B.  29.61,  T. 
10"  C,  t.  48^  F. 

At  the  office  of  the  Copper  Falls  Company,  B.  29.31 ,  T.  1 2<^  C,  t.  50^  F. 

During  this  visit  I  reviewed  all  the  works,  and  was  assisted  most  kindly 
3y  Mr.  ChiWs,  the  superintendent.  At  the  place  where  Mr.  Seymour  had 
proposed  to  drive  an  adit  into  the  mine,  the  rocks  are  fine  red  sandstone, 
which  dip  to  the  MW.  by  W.  27"^.  The  adit  proposed  was  7  feet  high, 
5  feet  wide,  and  has  been  excavated  60  feet  in  length.  Its  course  was 
to  be  S.  25"  E.  It  was  supposed  by  him  that  it  would  be  on  the  vein, 
but  Mr.  Childs  soon  proved  that  such  was  not  the  case.  It  would  drain 
the  mine  to  nearFy  the  depth  of  200  feet,  atid  was  estimated  to  cost  $1 0,000. 
It  was  decided  by  the  company  not  to  make  this  adit  until  the  mine  had 
l>eea  more  fully  proved.  I  collected  during  this  visit  all  the  species  of 
[ninerals  found  at  this  mine,  examining  all  the  heaps  of  ore  and  rubbish 
from  the  mines.     The  following  are  the  species  and  varieties  found: 

Red  and  white  analcime;  laumooite;  leonhardite,  red^  and  green;  red 
felspar,  a  peciiliar  variety;  a  curious  prismatic  analcime,  since  proved  to 
be  a  mixed  miiierah  apophyllite,  fine  crystals^  mesotype;  datholite;  crys^ 
tab  of  calc  spar;  crystals  of^ copper  and  native  silver.  Mr.  Childs  also  pre- 
sented me  with  a  few  rare  crystals  for  examination,  aad  some  better  speci- 
mens of  copper  than  we  could  find  in  the  ore  heaps.  He  .most  cheerfully 
furnished  me  with  all  the  statistics  of  the  mine  I  desired,  and  proposed  to 
send  me  a  plan  he  had  drawn  of  the  whole  underground  work.  This  he 
bassince  done,aDd  a  copy  of  his  plan  by  Mr.  R.  Cropley  is  given  in  plate  14. 

The  following  measurements  were  furnished  by  Mr.  Childs: 

DegjtA  of  shafts.-^Af  4:7  feet;  B,  130  feet;  C,  43  feet;  D,  (winze  be- 
low adit  level,)  66^  feet.   . 

Length  of  few&.— Main  adit,  482  feet,  including  cross-cut  tp  lode:  P 
W,  28  feet  from  A  to  B;  P  G,  71  feet  frodfi  junction  (T)  of  sandstone 
atid  trap  to  shaft  B;  H  F,  131  ^  feet  from  B  to  C;  L  Ht,  130  feet  fi-om 
C  to  E;  H  X>  89^T  fe«^;  sandstone  V.  contains  copper  for  6  or  8  feet. 

Lower  ievel  in  shaft  B,  120  feet. 

27  feet  north,  2d  level  south,  in  shaft  B,  65  feet — adit  running  57  feet 
south. 

Level  below  winze  D  and  shaft  E,  64  feet. 

Thirty  three  men  are  employed  at  these  mines,  twenty  of  whom  are 
regular  miners  and  thirteen  laborers.  The  amount  of  ore  raised  and  ship- 
ped is  94,994  pounds,  which  averaged  70  per  cent,  of  metal.  One  mass 
of  pure  copper  raised  from  this  mine  weighed  14,000  pounds.  It  was  cut 
up  by  means  of  a  cross-cut  saw  wprked  by  two  men,  and  cost  $7  per  ' 
square  foot  of  cut  surface  to  divide  it  into  m^ses  that  could  be  transported 
to  Eagle  Harbor  in  the  wagon.  Three  other  masses  have  been  got  out 
which  weighed  from  7,000  to  8,000  pounds  each.  In  a  shaft  6  feet  by  8 
feet  four  miners  will  excavate  16  feet  per  month  in  depth,  two  shifts  of 
men  being  employed.  .  In  wdrking  the.  mine  at  the  lower^haft,  12  hours 
out  oi  the  24  are  employed  in  raising  water  from  the  mine.  The  first 
mass  of  copper  which  was  obtained  at  this  mine  was  then  the  largest  that 
had  been  seen  in  the  world.  It  was  extracted  from  the  vein  about  50  feet 
from  the  surface.     This  mass  weighed  8  tons. 
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Between  C  and  B  a  niassof  copper  was  obtained  which  w^'ghed  7,0l8lb8. 
Between  A  and  B  do  do  7,484 " 

Between  0  and  E  do  do  7,678  '•   P 

The  8  tons  mass,  when  cleaned,  weighed         -  -  '       14,000" 

These  four  large  masses  of  copper  were  all  sent  to  Boston  and  sold  to  the   ^ 
manufacturers.     Besides  the  masses  a  large  amount  of  barrel  and  staip 
ore  is  raised,  the  per  centage  of  which  has  not  yet  been  determined  \y 
the  proper  operations.     The  course  of  the  vein  i^  S.  25*^  E.     Its.  dip  is  d 
the  SW.  85^,  as  obseived  in  2J  level  from  shaft  B  going  south.     lot- 
served  a  feeder  on  the  SW.  side  of  the  lode.     In  the  winze  55  feet  beioi 
the  level  I  found  the  dip  of  the  vein  to  be  SW.  73°.     Its  course  was  5 
25®  W.,  as  above  given.    The  vein  here  is  3  feet  wide,  and  is  full  of  cof 
per.     The  general  slope  of  the  winze  is  70°.     I  measured  the  teniper* 
ture  of  the  air  and  water  in  this  mine,  and  found— 

At  20  feet  from  the  surface  the  temperature  of  the  water  of  the  nm 
was  44i°  F, 

At  120  feel  from  the  surface  the  temperature  of  the  water  of  the  mine 
was  44.i®  F. 
The  temperature  of  the  air  of  the  mine  was  49*-'  F. 
The  temperature  of  the  air  above  ground  was  429  Fi 
These  observations,  compared  with  those  I  had  previously  taken,  shot 
a  uniform  temperature,  not  far  from  the  mean  temperature  of  the  climax 
and  that  of  the  great  lake,  exists  in  this  mine. 

By  measurement  of  the  outcrop  of  the  sandstone  which  underlies  th 

Eerpendicular  shafts  made  in  this  mine,  the  thickness  of  the  sandstont 
eneath  was  estimated  at  75  feet.  By  actual  perforation  of  it  under  the 
direction  of  Mr.  Childs,  the  thickness  was  proved  to  be  72  feet.  The 
accompanying  diagram  will  explain  the  position  of  the  trap  and  sandstoneat 
this  mine. 

Before  leaving  for  Eagle  Harbor,  the  barometer  was  observed  at  Copper 
Falls.  ) 

At  Copper  Falls,        at  noon,  B.  29.145;  T.  6°  C. 

2}  p.  m.,  B.  29.182;  T.  5^°  C. 
4    p.  m.,B.  29.162;  T.  6°  C.       ' 
We  then  walked  to  Eagle  Harbor,  where— 

At  5    p.  m.,  B.  29.410;  T.  4°  C,  t.  36°  F. 
7|  p.  m.,  B.  29.380;  T.  4^  C,  t.  33^  F. 
We  saw  Mr.  Nichol  Stautenburg,  agent  of  the  Northwest  Company's 
mine,  who  promised  to  send  me  a  statistical  account  of  the  mines  under 
his  management,  in  t^ie  course  of  the  winter,  but  I  have  not  received  liis 
report. 

Dr.  Gibbs  arrived  at  Eagle  Harbor,  and  we  took  passage  in  his  boat  to 
Copper  Harbor,  meeting  my  boat  at  Agate  Harbor,  where  she  had  been 
detained  by  head  winds*  'V 

September  28. — We  removed  our  articles  from  Fort  Wilkins  to  Mr. 
Brockway's  house,  and  left  the  articles  we  should  require  next  season,  at 
his  store.  Our  boat  was  put  into  the  store  at  the  fort,  and  we  are  now 
prepared  to  return  home,  having  accomplished  all  the  work  we  can  do  this 
stason.  . 

September  29. — ^We  await  the  arrival  of  the  propeller,  which  is  to  make 
her  last  voyage  to  the  Sault  Ste.  Marie  for  this  season. 

September  30. — We  left  Copper  Harbor,  in  the  propeller,  for  the  Sault 
Ste.  Marie.    On  our  way  across  the  lak^,  I  took  the  temperature  of  the 
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ter  of  the  lake  in  latitude  4r<>  20'  30'  north,  longitude  86^  west.     The 

nperature  of  the  air  at  8  a.  m.  being  44°  Fahrenheit,  that  of  the  water 

IS  43^  F.     Compaiing  this  with  previous  observations,  it  will  be  found 

it  the  lake  has  a  nearly  invariable  temperature^  which  is  that  of  the* 

jan  temperature  of  the  climate  of  that  place. 

October  1.  —We  have  been  beating  against  a  head  wind  since  we  set 

t  on  our  voyage.     When  in  the  rniddle  of  Lake,  Superior,  I  took  four 

itles  of  water  of  the  lake  for  analysis,  the  results  of  which  are  given  in 

is  report. 

October  2. — This  day  we  reached  the  Sault  Ste.  Marie,  and  remained 

ere  until  the  6th,  when  we  left  for  Mackinaw  in  the  steamer  '^Detroit." 

Mackipaw  we  met  with  Messrs.  Foster  apd  Hill,  who  had  just  ar- 
ed  from  Green  Bay,  and  were  on  their  way  home.  When  the  steamboat 
Superior"  arrived  we  took  passage  frorn  Mackinaw  to  Detroit,  and 
icli^  that  place  on  the  9th.  Called. on  the  surveyor  general  to  request 
irnship  plats  of  Isle  Royale,  and  9uch  other  township  plats  as  had  not 
en  sent  to  me.  Left  for  Buflfalo,  where  we  arrived  on  the  10th,  and  at 
)ston  on  the  13tl^.  < 

My  assistants>  went  home  by  Various  routes — some  by  Canada;  others 
rough  Ohio,  (kc.;'Si)  that  it  was  some  time  before  they  all  arrived  and 
are  fready  to  prepare  their  synopses,  to  accpmpq^uy  mine.  I  requested 
5m  to  send  in,  as  soon  as  possible,  their  reports.  Mr.  Foster  sent  me  a 
ter,  as  requested,  from  Green  Bay,  and  Mr.  Whitney  sent  in  his  synop- 
;,  both  of  which  were  communicated  by  me,  with  a  short  account  of  the 
rvey  for  the  season,  as  required  by  my  instructions.  Thus  ended  the 
rvey  for  the  season.  All  was  accomplished  that  was  required,  exCept- 
5  the  further  exploration  of  the  iron  ore  district,  between  the  Lakes 
ichigan  and  Superior,  and  an  examination  of  the  mines- on  the  Ontona- 
n  river,  which  1  proposed  to  visit  myself  the  next  season,  in  order  to 
elude  an  account  of  them  in  my  report  on  the  copper  mines.  I  pr'^posed 
send  to  the  iron  ore  district  a  scientific  and  practiced  furnaee-mastery 
ho  was  prepared  to  give  a  judicious  opinion  as  to  the  practicability  and 
onomy  of  manufacturing  irpn  in  that  region,  and  to  visit  myself  every 
cality  of  economical  importance  before  closing  the  survey. 
I  requeaJted  the.  honorable  Secretary  of  the  Treasury  to  ask  for  a  small 
Iditiopal  appropriation,  which,  added  to  the  balance  unexpended,  would 
ive  enablea  me  to  complete  the  work  in  a  manner  satisfactory  to  the 
iblic  and  to  myself.  I  had  asked  for  an  appropriation  of  $6)000,  and 
Congress  liberally  granted  $8,000;  so  that  w^  should  have  had  more  than 
lough  to  have  carried  nay  survey  to  completion. 

It  is  well  known  that  my  plans  were  frustrated,  in  a  manner  little  ex- 
3Cted  by  mie,  and  my  work  is  left  incomplete  from  no  fault  of  nune.  I 
avedoue  all  I  could  with  the  few  materials  left  in  my  hands,  and  here- 
ith  present  my  own  persone^l  observations;  and  the  reports  sent  in  by  my 
ite  assistants^  J.  W.  Foster  and  J.  D.  Whitney,  jr.,  are  appended,  with- 
jt  any  alterations  or  corrections.  Their  relations  to  me  will  serve  to 
(plain  some  of  their  representations y  on  which  I  shall  forbear  to  com- 
lent. 

Remarks  on  mines  of  native  copper. 

Mines  of  native  copper  are  quite  rare.  The  only  ones  of  any  extent, 
Kceptiiig  those  on  Lsike  Superior,  are  in  the  Ural  mountains,  in  Russia, 
ad  there  the  masses  are  of  moderate  size; 


en 


464 


IS 


Small  pieces,  resulting  generally  from  the  decomposition  of  sulphmet?, 
are  found  in  the  mines  of  Cornwall,  and  near  the  sur&ce  in  the  coppei 
mines  of  Cuba. 

In  the  trap  rocks  of  America,  we  find  native  copper  in  Nova  Scotia,  I, 
Connecticut,  and  New  Jersey;  and  within  the  arctic  regions  of  this  con- 
tinent, large  masses  are  found  on  the  Coppermine  river.     Sir  John  Rid-    op 
ardson  says  that  large  masses  of  native  copper  were  carried  from  Coppet 
mine  river  to  England  thirty  years  ago,  and  that  masses  of  the  pure  meta 
are  frequently  met. with  in  that  extensive  trap  range. 

No  place  in  the  World  has  thus  far  produced  such  astonishingly  large 
masses  as  the  "^country  on  the  south  side  of  Lake  Superior,  where  the 
metal  exists  in  regular  veins,  from  which  large  elipsoidal  masi^es  of  pure 
copper,  weighing  more  than  eighty  tons,  have  been  excavated.  It  was 
generally  supposed  that  these  veins  would  run  out,  as  they  were  wrought 
to  a  considerable  depth,  but  thus  far  no  signs  of  their  exhaustion  have 
been  seen: -on  the  contrary,  the  quantity  of  metal  in  the  lodes  steadily 
augments,  and  the  thickness  of  the  masses  increases. 

I  shall  now  describe  the  method  of  extracting  the  copper  by  mining 
operations.  When  by  shafts  and  levels  the  mine  is  properly  opened,  the 
operatiop  of  slopeiuff,  or  working  by  grades,  commences  in  the  lower 
levels,  and  a  wall  of  copper  is  laid  bare  on  one  side  by  bfasting  away  the 
veinstone  and  rock.  After  a  mass  is  thus  uncovered,  it  is  followed  to 
some  place  where  its  continuity  is  broken,  and  there  an  excavation  is  made 
behind  it,  and  the  mass  is  cleared  as  much  as  possible  all  around  its  edges. 
Then  a  heavy  blast  of  gunpowder,  frequently  amounting  to  a  hundred 
pounds y  is  placed  behind,  and  tamped  with  sand,  and  fired  by  a  long 
fuse,  the  miners  all  ascending  from  the  mine  at  the  time.  The  blast  being 
fired,  the  copper  is  torn  from  the  walls  and  thrown  down  upon  the  ^^stoUsy^ 
or  scaffolding,  and  is  there  cut  up  into  pieces  that  can  be  readily  moved 
by  the  chains  firom  the  horse- whim.  Then  the  masses  are  raised  from 
the  mine,  and  ren;ioved  on  a  tram-road  to  the  depot.  The  smaller  masses, 
which  are  most  frequently  raised — not  requiring  to  be  cut  up — along  with 
the  rock  and  veinstone  filled  with  copper,  are  sent  up  in  ^^ kibbles,^ \ot 
tubs,  raised  by  the  horse- whim.  This  is  the  conunpn  method  pursued 
in  the  native  copper  mines.  From  the  Qliff  mine  on  Eagle  river,  about 
860  or  dOO  tons  of  copper,  averaging  65  per  cent,  of  pure  metal  ^  is  raised 
per  annum;  and  much  of  it  is  quite  pure  copper,  requiring  pnly  fusion 
to  cast  it  into  the  forms  required  K)r  the  manufacturer. 

Methodof  mining  for  ncUive  copper. 

The  usual  processes  of  mining  are  generally  pursued  in  opening  the 
veins  of  native  copper;  but  the  peculiar  character  of  the  lodes  causes 
some  variation  in  the  miner's  operations.  Many  of  the  ideas  brouglit 
firom  the  mines  of  Cornwall  are  found  to  be  inapplicable  to  this  novel  kind 
of  mining;  and  those  guides  which  are  considered  reliable  in  Europe 
are  here  found  unavailing.  Instead  of  gr^at  masses  of  ^^ffossan\*  and 
^^fluckaUy^^  the  miner  here  finds  at  the  surface  a  cle^n,  well-defined  vein 
of  prehnite,  containing  fine  scales  and  small  particles  of  native  copper. 
Mindic,  or  iron  pyrites,  does  not  mingle  with  the  contents  of  the  vein;  and 
the  minei-als  accompanying  the  copper  are  entirely  difEerent  from  those  of 
European  mines.    Instead  of  oxide  of  tin,  niixea  with  a  lode  of  copper 
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rites,  the  miner  finds  here  pure  silver,  imbeddefd  in  solid  copper,  or 
Lxed  with  the  veinstbne.    Minerals  which  he  does  not  know  the  name 

are  continually  meeting  his  eye,  and  he  feels  that  he  is  in  a  new 
':owUryj^^  where  the  rocks  are  not  killas  and  granite,  with  porphyry- 
\rBns,  but  trap  rocks  and  sandstone,  exhibiting  all  their  various  admix- 
res  and  alterations,  effected  by  fire.  Beginning  with  a  series  of , new 
inerals,  he  learns  from  mineralogists  who  visit  the  mines  their  names 
id  characters,  and  as  it  were  begins  the  study  of  mineralogy  while  ex- 
3ring  fof  mines.  The  superintendents,  properly  instructed  as  to  the 
Ltuie  of  the  minerals,  call  them  by  their  scientific  names,  and  the  anti- 
lated  jargon  of  the  Cornish  miners  gives  way  to  the  language  of  science. 
his  will  be  remarked  by  every  mineralogist  and  geologist  who  visits  the; 
ines  of  Lake  Superior;  and  1  will  venture  to  affirm  that  nowhere  will 

find  the  miners  better  acquainted  with  the  true  names  of  the  minerals 
the  country. 

Mode  of  opening  a  mine* 

After  making  isuperficial  explorations  determining  the  coarse  and  dip' 
the  vein  and  the  contour  of  the  ground,  the  miner  makes  the  arrange^ 
mts  for  extracting  the  ore  or  metal.  If  his  ground  permits  his  first 
)rking  to  be  in  the  side  of  a  hill  or  cliff,  he  opens  a  dnft  or  level  into 
B  hill  side  and  penetrates  the  vein  along  its  course,  excsivating  a  gal- 
y  4  or  5  feet  wide  and  6  feet  in  height.  Near  the  opening  or  mouth 
his  gallery  the  materials  are  generally  loose,  and  require  supports  of 
aber^  but,  on  penetrating  into  the  solid  rocks,  he  finds  them  sufficiently 
in  to  sustain  themselves,  so  that  no  timbering  is  required.  The  frame- 
Hrk  supporting  the  loose  materials  at  the  opening  of  the  drift  is  made 
strong  timber,  as  represented  in  the  annexed  drawing;  which  requires 
further  description.  When  a  gallery  is  of  considerable  extent  it  is 
>per  to  lay  a  train  or  narrow  railway  for  the  transportation  of  the  ore 
d  rocks,  by  means  of  a  chariot;  but  in  temporary  works  a  plank  laid 
the  bottom  of  the  gallery  makes  a  sufficiently  good  road  for  the  wheel- 
nrow,  which  is  generally  used  in  such  excavations. 
A  similar  method  is  pursued  in  the  construction  t)f  an  adit  level,  for 
adning  the  water  from  a  mine.  It  is  necessary  that  this  gallery  should 
ve  a  gentle  slope,just  sufficient  to  enable  the  water  to  run  from  it;  and 
is  customary  in  wet  minesT  to  sink  a  shallow  channel  in  the  bottom  of 
B  gallery  for  draining  off  the  water,  and  to  cover  this  channel  by  a 
uik.  In  excavating  the  gallery,  as  in  other  mining  in  hard  rocks, 
mpowder  is  used  for  shattering  the  rocks,  and  much  skill  and  experi- 
ce  is  required  to  produce  the  most  efficient  blasts.  The  holes  fi)r 
isting  are  all  made  by  means  of  steel  drills,  held  by  the  hand,  and  driven 
ith  a  hammer  and  sledge,  churn  drills,  such  as  are  used  by  quarrjrmen, 
ing  never  employed  by  miners,  they  being  only  suitable  for  drilling 
rpendicular  holes  on  the  sur&ce,  while  the  min«-  has  to  drill  in  every 
ection,  and  generally  at  an  angle  considerably  inclined  from  verticality. 
hen  the  rock  has  been  shattered  by  the  blast,  it  is  broken  up  by  means  of 
\  sledge,  and  is  transported  in  wheelbarrows  or  in  chariots  from  the  gftl- 
y,  and  the  oie  or  metal  is  picked  out  from  the  rubbish  and  |daced  in  a 
)arate  heap.  The  first  drifts  made  on  the  vein  are  to  be  regarded  as 
jliminary  researches  in  most  cases,  for  it  seldom  is  advisable  to  open  a 
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work  of  stopeing  or  bjr  gfiadcs  near  the  sur&ce^  but  to  teaotve 
operations  for  the  deep  levels,  which  are  sent  off  from  the  lower  part  of 
the  perpendicular  shafts;  and  no  stopeing  should  be  nearer  the  sur&ce 
than  60  feet^  until  it  is  decided  to  work  out  and  abandon  th6  mine. 

ShafiSi 

In  all  regular  minings  two  shafts  are  required,  and  thcfy  are  generally 
sunk  perpendicularly  either  on  the  vein  or  in  such  a  manner  as  to  cut 
the  vein  at  a  certain  distance  from  the  surface.  If  the  vein  is  but 
shghtly  inclined  from  the  perpendicular  Une^  and  is  not  decomposed  or 
leaky,  the  shafts  are  sunk  directly  on  the  vein;  but  if  the  inclination  de- 
part considerably  from  the  perpendicular^  it  is  best  to  sink  them  so  as  to 
cut  the  vein  about  60  feet  from  the  sur&ce,  where  the  first  level  will  be 
sent  off  along  the  line  of  the  vein.  If  two  shafts  are  sunk  at  the  same 
time,  levels  may  be  sent  off  in  two  directions  from  each  of  them,  and  at 
the  same  time  the  party  of  miners  in  the  shaft  continue  to  sink  it  deeper: 
thus  more  ground  is  opened  at  once,  and  more  men  can  be  employed  in 
mining.  When  the  two  shafts  are  connected  by  a  level,  ventilation  is 
readily  secured  by  causing  an  ascensional  current  of  air  to  pass  up  one 
of  the  shafts,  while  the^urrounding  air  penetrates  by  the  other,  and  by 
the  adit  level  when  that  is  constructed. 

A  plan  of  the  usual  form  of  a  mining  shaft  is  represented  in  De  Beau- 
mont's Coup  d'cBil  sur  les  Mines,  plate  1^  figure  3. 

The  shafts  sunk  in  mining  on  Lake  Superior  are  generally  about  6 
feet  by  8  feet  at  the  commencement  of  the  operations,  and  are  subse- 
quently squared  down  and  enlarged^  when  they  are  converted  into  engine 
shafts.  At  first  the  miners  descend  by  the  rope  running  over  a  wind- 
lass, placing  one  foot  in  a  loop  made  by  turning  the  rope  under  a  hook 
used  in  raising  the  tub;  but  when  the  shaft  is  further  a4vanced^  regular 
ladders  and  landings  are  placed  at  intervals  of  about  thirty  feet  on  one 
side  of  the  shaft;  and  in  one  comer  the  pump  is  placed,  while  the  tub 
or  kibble  descends  in  the  central  division  of  the  shaft,  or  on  one  side  of 
it.  A  frame-work  of  solid  timber  is  constructed  around  the  orifice  of  the 
shaft,  and  a  pulley  over  its  centre  is  fixed  for  a  rope,  or  chain  connected 
with  a  horse-whim  or  perpendicular  drum,  moved  by  horse  power.  By 
this  machine  the  ore  is  raised  from  the  mine,  one  or  two  horses  being  at* 
tached  to  a  large  horizontal  lever,  moving  the  drum  on  which  the  rope  or 
chain  winds.  As  yet  no  steam- whim  has  been  erected  at  any  of  the 
mines  for  raising  the  ore,  the  only  steam-engine  now  put  up  being  a 
small  one,  driving  the  stamping  mill  at  the  Boston  and  Pittsburg  Com- 
pany's mine,  at  the  Cliff  on  Eagle  river.  It  will  soon  be  necessary  to 
erect  a  good  and  substantial  steam-engine,  for  raising  the  ore  and  metal 
and  for  pumping  water  from  the  mine.  Horse  pumps  are  now  employed, 
the  mine  not  having  much  water  in  it.  The  firmest  machinery  that  has 
been  put  up  is  at  the  North  American  Company's  mines  on  Eagle  river^ 
where  the  frame-work  is  made  stronger  than  at  the  Cliff  mine,  and  is 
very  well  arranged  after  that  model,  and  somewhat  improved  beyond  it. 

After  sinking  the  shaft  to  the  depth  of  60  feet,  as  before  observed,  the 
first  level  is  sent  off  in  the  vein;  and  when  the  shaft  reaches  60  feet 
deeper,  another  level  is  sent  off  in  the  same  manner;  and  from  this  the 
regular  operations  of  stopeirtff  or  stepping  out  the  ore  or  metal  are  begun, 
by  working  out  the  ^^  backs  of  levels,"  as  the  miners  call  them.     Thus 
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woA  IS  T!>egun  "by  cutting  out  the  vein  so  as  to  make  a  series  of  in- 
ted  steps,  and  tlie  ore  or  metal  is  thrown  down  with  the  veinstone 
>n  a  scaffolding  of  heavy  timber,  called  by  the  Cornish  miners 
'&,  (stools,)  and  by  the  French  <^  echafeinds,'^  (scaffolds.)  These 
[Is  are  made  by  fix:ing  large  but  short  pieces  of  timber  into  the  sides 
the  vein  walls,  and  are  very  firm,  so  that  they  will  bear  a  great 
ighl.  They  are  dlowed  to  remain  with  the  heaps  of  rubbish  on  them 
:he  woA  proceeds,  and  thu^  the  excavation  made  below  is  gradually 
A  up  with  Tock  too  poor  in  meta^ls  to  be  worth  raising  from  the  mine. 
L  mine  does  iiot  generally  begin  to  produce  profitably  until  a  consider- 
5  extent  of  stopeing  ground  is  opened,  and  room  is  thus  prt)vided  for 
lers  to  excavate  the  vein  rapidly. 

Jrifbrfunately,  people  interested  as  ^tocTchdlders  in  miines  know  but 
B  of  the  business,  and  too  freqpiently  al)andon  these  mines  before  they 
in  a  state  to  give  any  economical  results;  and  this  is  the  cause  of  so 
ly  good  mines  having  1)een  abandoned,  when,  by  perseverance  and  a 
ral  outlay  of  money,  they  might  have  bean  rendered  profitable. 

Adk  levels. 

n  aR  cases  where  the  ground  will  permk  an  adit  level  to  be  made  along 
line  of  the  vein,  and  to  a  sufficient  depth — say  at  least  to  the  depth  of 
y  feet — it  is  advisable  to  begin  by  making  such  an  adit  while  sinking 
first  shaft,  so  as  to  drain  off  the  water  readily,  and  to  secure  ventila- 
.  I^  however^  the  adit  should  be  of  too  ^eat  a  length  and  too  ex- 
sive,  the  method  above  described  of  working  by  two  shafts  at  first 
aid  be  preferred,  and  the  water  can  be  raised  by  pumps  or  by  the  tub 
horse-jMwer.  If  an  adit  would  run  through  rocks  not  containing  ore 
aetal,  the  distance  it  must  run  and  its  effect  must  be  calculated,  so  as 
Lscertain  whether  it  would  prove  a  profitable  operation.  Generally, 
h  an  adit  should  not  be  made  until  the  vein  has  been  sufficiently 
ved  -to  justify  the  outlay.  Many  a  mining  company  in  this  country 
been  mined  by  the  expense  of  making  long  adits,  without  counting 
cost,  and  before  proving  the  value  of  their  mine.  All  these  matters 
be  best  decided  upon  by  a  good  mining  engineer  familiar  witli  the 
le  in  question. 

Ventilation  <tf  mines. 

Tarious  methods  are  had  recourse  to  for  ventilating  mines.  In  winter, 
cold  air  of  the  surfaced  readHy  penetrates  into  all  parts  of  a  mine,  and 
places  the  warmer  air;  but  in  the  summer,  when  the  air  at  the  surfioice 
varmer  than  that  in  the  mine,  the  air  of  the  mine  is  not  displaced,  and 
n  becomes  irrespirable,  and  incapable  of  supporting  the  flame  of  a 
idle.  This  corruption  of  the  air  is  effected  by  the  burning  of  candles, 
ng  of  powder  in  blasting,  and  by  the  respiration  of  the  miners;  more 
sly,  carbonic  acid  gas  arises  from  mineral  springs  in  the  rocks. 
it  becomes  necessary,  therefore,  to  secure  good  and  sufficient  ventila- 
1  in  a  mine,  and  various  machines  are  employed  to  effect  this.  The 
-bellows  is  commonly  enxployed  at  first,  to  blow  down  fresh  air;  but 
5  is  a  very  inefficient  methoa  in  deep  mines.  In  England,  Taylor's 
nging  cylinder^  resembling  a  gasometer,  is  employed  to  draw  the  air 
of  the  mine,  and  is  regarded  as  the  most  efficient  machine.  In  coal 
les,  a  powerful  draught  is  effected  by  means  of  a  fire  built  in  a  furnace 
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connected  with  the  shaft:  an  ascensional  current  of  air  being  produced, 
fresh  air  pours  into  the  mine. 

The  best  machine  that  I  have  seen  for  ventilating  mines  was  construct- 
ed by  Mr.  Hezekiah  Bradford,  of  New  York,  and  is  now  in  action  at  the 
Bristol  copper  mine  in  Connecticut.     The  machine  is  nothing  more  than 
a  large  air-pump  fixed  over  one  of  the  shafts,  and  consists  of  a  square 
plank  box,  with  a  series  of  lids  or  valves  forming  its  bottom,  and  ali^open- 
mg  upwards.     In  this  box  is  placed  a  piston,  .moving  easily  in  the  box, 
and  having  greased  leather  bearings  against  the  sides  of  the  box.     This 
piston  is  made  of  a  frame  with  light  board  valves  covering  its  entire  sur- 
face, and  all  opening  upwards.     An  iron  rod  passes  from  a  wheel  having 
a  quadrant  movement,  directly  over  the  box,  and  is  connected  with  the 
movable  piston.     The  wheel,  moved  by  a  small  rod  extending  to  the 
lever  of  the  steam-engine,  works  this  pump  with  ease  and  efficiency,  and 
draws  out  the  air  from  the  mine  with  great  rapidity,  the  box  being  fixed 
air-tight  over  the  ventilation  shaft.     This  is  the  simplest,  cheapest,  arid 
most  efficient  ventilating  machine  I  have  seen,  and  I  would  recommend 
its  introduction  generally.'    It  is  certainly  preferable  to  Taylor^s  plunging 
cylinder,  which  requires  more  power  to  move  it,  and  an  extension  of  the 
draught-tubes  into  the  mine.  .  It  is  of  great  advantage  to  get  rid  of  these 
tiibes,  which  are  exposed  to  injury  from  blasting  and  to  many  accidents. 

Preparation  of  ores' and  cleansing  metals  from  rock. 

After  raising  such  ores  to  the  surface  as  are  regarded  to  be  sufficiently 
rich  for  working,  the  richest  pieces  are  picked  out  and  thrown  into  a 
heap,  and  if  of  sufficiently  high  per  centage  to  be  profitably  transported 
to  market,  are  barrelled  up  and  forwarded.  There  still  remains  by  uir  the 
largest  portion  of  the  ore  too  poor  to  bear  the  expenses  of  transportation, 
and  this  has  to  undergo  certain  operations  to  render  it  merchantable.  I 
shall  describe  the  methods  employed  in  cleansing  the  metals  from  vein- 
stone and  rock.  The  pieces  which  are  raised  to  30  per  cent,  of  meta! 
by  beating  off  the  rock  are  packed  up  in  barrels,  and  this  metal  is  called 
"  barrel-work.^^  There  remains  a  large  portion  of  rock  filled  with  small 
particles  of  metal  called  "  5/fl7wp-w?orA,''  which  is  to  be  cleansed  by  the 
action  of  the  stamping  mill,  and  by  certain  operations  with  water.  The 
ore  or  rock  containing  the  metals  is  first  broken  into  {Heces  about  twice 
the  size  of  man's  fist,  and  then  is  thrown  into  a  hopper  or  box  having  an 
incUned  spout  leading  beneath  the  stamp  heads.  A  current  of  water 
passing  down  this  spout,  and  the  jar  produced  by  the  action  of  the  ma- 
chinery, gradually  carry  the  rock  under  the  stamps.  The  rock  is  there 
beaten  fine  by  reiterated  blows  of  the  stamps,  which  weigh  about  300  lbs., 
and  drop  about  15  inches  at  each  blow,  driving  down  a  portion  of  the 
rock  to  form  its  bed,  which  is  confined  by  cast- iron  plates  and  gratings. 
The  rock  is  pulverized  in  water,  so  that  it  is  converted  into  mud  or  slime, 
and  is  carried  off  by  the  current.  The  particles  of  copper  and  silver 
which  are  capable  of  passing  the  grating  are  also  swept  from  underneath 
the  stamps,  and  pass  over  a  plank  apron  to  the  vat,  where  tlie  metals  and 
heavy  particles  of  rock  subside,  and  the  running  water  carries  off  the 
slime  as  mud.  When  this  vat  becomes  filled  with  the  metals  and  rock, 
the  water  is  run  off,  and  the  contents  are  removed  to  "  strakes'*^  or  wash- 
ing troughs/ where  by  stirring  with  a  shovel,  while  a  rapid  current  of 
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^ter  is  passing  through  the  mixture,  the  rock  is  mostly  washed  out,  anl 
le  heavier  metals  remain  at  the  head  of  the  strake^  and  are  thrown  out 
>  be  farther  cleansed  by  the  Jig-meny  who  shovel  the  metals  and  rock 
ito  sieves  made  of  perforated  sheet  copper  or  iron,  and  then  sink  them 
ito  a  vat  of  water,  and  by  a  peculiar  and  gentle  motion  of  raising  and 
)wering  the  sieve,  and  by  a  partial  circular  motion,  the  copper  and  silver 
re  made  to  subside  to  the  bottom  of  the  sieve,  and  near  its  middle.  The 
>ck  is  then  scraped  off  from  the  surface  until  the  metal  is  exposed. 
Tic  sieve  is  again  filled  with  the  ore,  and  the  operation  is  repeatea  until 
sufficient  quantity  of  clean  metals  has  been  obtained,  which  are  thei^ 
OToved  into  barrels  placed  ready  at  hand  to  receive  them.  The  Cornish 
ashers  of  Copper  ores  are  very  skilful  at  this  business,  and  raise  the 
amx)  ore  to  80  or  90  per  cent,  of  metal  very  easily.  The  fine  particles 
hich  pass  through  the  sieves  are  next  submitted  to  the  operation  of  the 
eeping-ta^le  or  of  kieves.  The  sleeping  tables  are  plank  platforms, 
ightly  inclined,  with  a. gentle  current  of  water  brought  into  the  head; 
ttd  there  the  fine  ore  is  placed,  and  the  gendest  possible  current  of  water 
:  allowed  to  pass  over  it,  while  it  is  stirred  by  means  of  a  peculiar  nar- 
)w  bent  spade,  or  by  a  rake  and  hoe — the  former  tool  being  used  by  the 
'^rnish  ore  washers.  The  ciirt'ent  of  water  gradually  removes  tiie 
ghter  earthy  panicles,  and  the  heavier  metals  remain  at  the  head  of  the 
i)le,  and  are  gathered  into  k  heap  and  pacjced  in  casks  for  shipment. 
Another  method  is  also  used  to  separate  the  fine  particles  of  copper. 
Tie  mixture  is  thrown  into  a  large  tub  of  water,  which  is  rapidly  stirred 
J  means  of  a  spade,  a  spiral  motion  being  given  to  the  water.  The  cop- 
er and  silver  having  a  higher  specific  gravity  than  the  rock,  settle  to  the 
attorn  first,  and  the  water  being  run  off,  the  rock  is  skimmed  from  the 
irfiice,  and  the  metals  are  found  at  the  bottom  sufficiently  clean  for  ship- 
tent. 

hndforcTs  sifting  nndtdnPtowing  machine  for  the  separation  of  copper  ore. 

I  lately  had  the  pleasure  of  examining  a  newly  invented  machine  for 
leansing  copper  and  other  valuable  ores  at  the  Bristol  copper  mines  in 
Connecticut,  and  would  call  the  attention  of  miners  to  these  valuable 
nprovements. 

The  ore  is  first  crushed  by  powerful,  hard,  fluted  iron  rollers.  It  is  then 
:rTeeoed,  and  the  fine  ore  is  allowed  to  pass.  The  coarse  ore  is  taken  up 
y  lifts,  inside  of  a  revolving  wooden  wheel.,  and  brought  up  to  a  trough  a 
ttle  at  a  time,  and  thus  fed  into  another  set  of  rollers  by  a  spout.  It  is 
ms  reduced  still  fiaer,  and  is  now  allowed  to  pass  through  a  drying 
ylinder,  which  is  placed  in  an  inclined  positiou,  and  has  a  revolving 
)otion;  while  it  is  kept  hot  by  a  current  of  waste  steam,  aided  by  a  fire 
t  the  head  of  the  cylinders.  The  ore  passes  dowoa  this  rev(dvtng  cyliur 
er  and  reaches  the  other  end  quite  ary^  By  lifts  similar  to  those  of 
ouring  mills,  the  ore  is  next  taken  up  and  carried  to  the  sieves  or 
*reens,  which  are  so  constructed  as  to  act  exactly  opposite  to  the  usual 
lethod  of  sifting,  viz:  by  discharging  the  coarse  ore  nrst,  and  thus  pre- 
Bnting  the  wearing  of  the  sieves  by  the  passage  of  the  coarse  ore  through 
lem.  These  screens  revolve  and  sift  out  the  coarsest  particles  first, 
len  to  the  next,  and  so  on  to  30  different  sizes,  throwing  out  the  finest 
iist  aX  the  termination  of  >the  sieves. 
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^  There  are  as  many  compartments  to  receive  the  sifted  ore  as  there  iir 
sieves,  and  thus  the  ore  is  sorted  and  is  now  ready  for  the*  next  operauon, 
which  is  a  new  method  of  separating  ores  by  means  of  a  current  of  air 
properly  regulated.  The  sifted  ore  teing  placed  in  an  inclined  trough^ 
IS  gradually  delivered,  by  the  rotation  of  a  cylinder  with  a  series  of  Ufls 
of  sheet  tinned  iron,  into  the  winnowing  chamber ^wHere  a  regulated  cur- 
rent of  air  is  made  to  pass  by  means  of  a  lauge  fen- wheel,  driven  by  the 
steam  engine,  and  fbrcins^  a  steady  current  of  air  along  a  chamber  90  feet 
in  length.  The  ore  delivered  by  the  machine  is  winnowed,  and  the 
heavy  ore  is  found  in  one  compartment,  quite  dean,  and  the  poorer  a 
little  fiirther  from  the  blast,  and  so  on  untiT  we  find  no  trace  of  the  ore, 
but  merely  the  rock  blown  out  of  it^  Having  seen  this  machine  in  opera- 
tion, I  am  satisfied  that  it  can  be  advantageously  employed  on  Lake  Su- 
perior for  the  separation  of  copper  and  silver  from  the  pulveri:^ed  rock,  and 
It  will  also  serve  to  cleanse  ores  that  are  now  regarded  as  too  poor  for 
either  shipment  or  for  washing;  an  ore  containing  2  per  cent,  of  copper 
being  profitably  cleansed  by  this  machine.  It  could  be  very  advantage- 
ously employed  at  the  Lac  la  Helle  mines  in  cleansing  the  gray  copper 
ore  of  the  poor  veinstone — tlie  product  being  about  6  per  cent.  The  great 
heaps  of  coppec  ore  at  the  abandoned  Suffolk  mines,  which  contain 
from  6  to  8  per  cent,  of  metal,  may  also  be  cleansed  by  this  machine;  and 
provided  the  machine  was  put  up  at  some  place  where  the  ores  from  the 
various  mines  could  be  concentrated,  the  work  would  doubtless  prove 
profitable.  Mr  ..Bradford  informs  me  that,  by  means  of  his  new  machine, 
ne  can  cleanse  40  tons  of  ore  per  day,  and  that  it  requires  only  four  men 
to  work  it. 

It  is  obvious  that  machinery  like  this  is  admirably  adapted  to  working 
the  gold  earth  of  Virginia,  of  the  Carolinas,  and  of  California^ 

It  being  the  first  successful  American  improvement  in  machinery  for 
cleansing  ores,  I  hope  it  will  have  a  fair  trial  wherever  it  is  applicable. 

At  the  Bristol  copper  mines  I  also  saw  a  most  ingeniously  contrived 
steam- whim,  which  is  also  new,  and  is  by  far  the  best  I  have  ever  seen 
or  heard  of.  It  has  the  power  of  mstantaneous  revei^ion  without  revers- 
ing the  engine,,  and  thus  avoids  interference  with  the  power  of  the  fly- 
wheel, and  saves  a  great  deal  of  power,  while  it  is  under  the  most  ab^ 
lute  control  of  the  man  at  the  engine  shaft.  In  discharging  a  kibble  or 
tub  there  are  required  six  motions  in  opposite  directions,  and  all  tliese 
are  effected  by  one  man,  without  any  difficulty,  by  the  mere  movement 
of  a  lever  acting  on  the  reversing  power  pf  the  wheel  over  which  the 
chain  revolves,  and  carries  the  two  kibbles.  This  is  all  efiected  by  one 
of  the  most  simple  contrivances-  There  are  two  bands  running  in  oppo- 
site directions,  and  moving  an  axis  with  friction  wheels  in  opposite  di- 
rections. By  means  of  a  lever  these  are  alternately  brought  to  bear  upon 
cog-wheels,  which  play  into  an  endless  screw  which  is  connected  with 
the  chain-wheel.  This  change  of  gear  is  effected  by  means  of  ropes 
coming  firom  two  levers  placed  at  the  ends  of  the  movable  axis.  It  was 
also  observed  that  when  a  tub  got  caught,  the  machine  would  slip  so  as 
to  avoid  breaking  the  chain,  and  thus  also  notify  the  man  at  the  mouth 
of  the  shaft  that  there  was  some  obstruction,  when  by  change  of  motion 
the  kibble  would  be  instantaneously  liberated.  It  was  found  easy  to  re- 
verse the  motion,  by  the  above  arrangement^  10  times  in  a  minute.    I 
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lid  commend  it  to  miners  as  a  most  useful  improvement,  and  as  well 
pled  to  the  wants  of  the  miners  on  Lake  Superior, 
ince  no  steam- whims  have  as  yet  been  erected  at  any  of  the  Lake  Su- 
or  mines,  it  will  be  advisable  to  examine  the  machinery  I  have  here 
:ribed  before  putting  up  the  engines^ which  will  soon  be  needed,  espe- 
ly  at  the  Boston  and  Pittsburg  Company's  mines,  which  have  already 
ined  a  considerable  depth. 

*ent  of  the  copper  and  silver  bearing  rocks  tm  the  mineral  lands  of  the 
Tnited  States  in  Michigan^  with  some  remarks  on  the  theory  of  the  ori' 
in  ^  ihe  metals. 

bpper  and  silver  occur  on  Lake  Superior  mineral  lands  in  the  trap 
:s  only,  and  the  valuable  veins  are  limited  to  a  narrow  belt  of  the 
gdaloidat  variety  of  that  rock;  for  when  a  vein  penetrates  into  the 
pact  trap,  it  soon  pinches  oat  or  becomes  a  mere  sheet  of  metal  un- 
thy  of  the'  expenses  of  mining  for  its  extraction.  The  sandstone  and 
glomerate  rocks  which  border  the  trap  range,  limit  the  extent  of  the 
adliferous  veins  by  cutting  off  th6  lode,  calcareous  spar  being  found  in 
sandstone  as  a  continuation  of  the  vein.  Thus  we  are  enabled  to 
rmine  the  length  of  the  workaUe  veins  by  the  width  of  the  band  of 
'^daloid,  which  lies  between  the  compact  trap  and  sandstone  rocks, 

IS  the  product  of  the  interiusion  of  those  two  kinds  of  rock.  The 
rse  of  the  true  veins  is  nearly  transverse  to  the  direction  of  the  trap- 
1  band,  and  the  length  of  a  workable  vein  has  thus  farnever  been 
ed  lor  more  than  2,000  feet  in  extent.  Their  depth  is  supposed  to  be 
r  great;  probably  the  copper  will  be  found  to  extend  below  the  sedi- 
itary  rocks.  Since  this  metal  appears  to  have  originated  from  the  in- 
>r  of  the  globe,  we  see  no  reason  why  the  veins  should  cease  to  con- 

metsd  and  reach  to  ^eater  depth.    Indeed,  we  have  reason  to  believe 

the  proportion  of  the  metal  will  increase  as  we  proceed  towards  its 
iual  depository.     Experience  thus  far  seems  to  sanction  this  belief, 
leologiod  science  has  not  yet  been  able  to  account  for  the  facts,  that 
nature  of  the  rocks  decides  the  character  of  the  veins  traversing  them; 

that  witH  a  change  in  the  rocks  there  is  also  a  change  in  the  nature 

metalliferous  lode  of  the  same  vein  traversing  different  kinds  of  rock. 

have  we  yet  been  able  to  account  for  the  peculiar  character  of  the 
IS  accompanying  each  kind  of  rock,  or  why  trap  rocks  cutting  through 
3stone  should  bear  lead  and  zinc  ores,  while  they  are  accompanied  by 
L  and  copper  pyrites  in  slate,  and  copper  in  sandstone.  We  can  readily 
ceive  why  metalliferous  veins  should  accompany  the  outburst  of  an 
30US  rock^  but  we  do  not  understand  why  there  should  be,  as  it  were, 
5  selection  of  metals  by  the  overlaying  strata,  which  one  would  think 
Id  have  no  influence  over  matters  originating  below  them.  Apart 
n  all  theory  we  may  state  the  facts  observed,  and  in  tfie  course  of  time 
le  clue  will  be  found  by  which  the  mystery  may  be  penetrated. 
/0[^r  and  silver  are  both,  in  the  present  state  of  our  knowledge,  ele- 
itary  bodies;  perhaps  they  are  amongst  our  best  ascertained  elenients, 

hence  it  is  not  to  be  supposed  that  they  were  formed  from  any  ingre- 
its  of  trap  or  sandstone  rocks.  We  are  forced  to  regard  these  m^als 
rimary  constituents  of  the  planet;  and  from  the  occurrence  with  hy- 
)ae  rocks  of  igneous  origin,  we  axe  disposed  to  believe  that  they  some- 
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how  were  produced  by  igneous  agency;  but  whether  the  metal  was  srfr 
limed  in  the  state  of  vapor  or  in  some  volatile  combination — as,  for  instance, 
the  chloride — and  was  separated  from  the  chlorine  by  galvanic  or  some 
other  agency,  or  was  thrown  up  into  the  chasms  in  a  mohen  state  by  ^ 
neous  agency,  we  cannot  positively  decide.     From  many  observatioiii 
ahready  stated  in  this  report,  it  would  appear  that  there  is  strong  evidence 
against  the  injection  ot  the  copper  as  a  molten  mass;  but  although  we 
may  disprove  that  theory,  we  are  by  no  means  prepared  to  substitute 
another  w:hich  will  be  found  free  from  defects.     I  woliM,  however,  call 
attention  to  tiie  &ct  first  noticed  by  me  on  Ijake  Superior,  that  where 
there  are  the  greatest  number  of  alternations  of  sandstone  and  trap,  the 
amygdaloid  contains  the  richest  veins  of  copper  and  silver;  and  I  would 
lefer  to  the  mines  on  Eagle  river  and  at  Copper  Falls  for  proo&  of  this  state- 
ment. 

It  would  appear  that  the  series  of  alternate  bands  of  trap  and  sandstone 
may  be  regsurded  as  the  elements  of  a  galvanic  battery,  provided  the 
conditions  required  for  the  development  of  electric  currents ,  could  be 
shown  to  exist  in  those  rocks.  May  it  not  have  been  during  the  very 
long  period  in  which  the  trap  rocks  retained  their  heat — ^which  must  have* 
been  for  many  years — that  there  was  a  thermo- electric  current  produced 
among  these  rocky  plates — the  disjunctions  in  the  chasms  polarizing  the 
currents?  I  would  not  attach  much  importance  to  this  hypothesis,  but 
throw  it  out  as  one  of  the  possible  solutions  of  the  question  I  am  consid* 
ering— of  the  deposition  ot  copper  and  silver  in  the  veins  which  traverse 
the  amygdaloidal  trap.  In  1844-'45, 1  ascertained  that  at  least  six  alter- 
nations of  the  trap  and  sandstone  rocks  occuj  near  the  Copper  Falls 
copper  and  silver  mine,  and  that  numerous  similar  alternations  of  these 
rocks  exist  near  the  mines  of  the  Lake  Superior  Copper  Company  on 
Eagle  river.  During  this  survey,  my  sub-agent,  George  O.  Barnes, 
ascertained  by  patient  investigation  that  there  were  eleven  nanow  bands 
of  sandstone,  conglomerate,  and  trap  rocks  between  the  mouth  of  Eagle 
river  and  the  mine. 

At  the  Boston  and  Pittsburg  Company's  and  the  North  American 
Company's  mines,  on  the  southwest  branch  of  Eagle  river,  the  sandstone 
is  not  exposed;  but  a  vast  bed  of  amygdaloid,  resulting  fipom  the  combina- 
tion of  the  trap  and  sandstone,  i^  the  rock  oontaining  the  copper  and  silver 
o(  those  mines;  and  it  is  highly  probable  that  belts  of  sandstone  will  be 
feund  near  the  base  of  the  hill,  or  in  the  unexplored  flat  Hands  near  the 
stream. 

At  Eagle  Harbor  there  are  also  intercalations  of  sandstone  in  the  trap> 
and  amygdaloid  is  most  abundantly  produced.  The  same  remark  applies 
to  the  Northwest  and  Northwestern  Copper  Companies'  locations, 
and  to  nearly  all  the  loccUitirs  ichere  rich  veins  of  otpper  have  beef i  found 
•n  Keweenaw  point.  It  has  been  found  impracticable  to  represent  each 
of  these  bands  of  sandstone  on  the  geological  map,  for  they  are  too  nar- 
now  10  introduce  upon  a  map  of  such  dimensions  as  should  accompany 
this  report.  I  have  therefore  described  them  here,  lest  it  might  be  sap- 
posed  that  I  had  overlooked  them,  and  did  not  af^eciate  their  import- 
ance. I  would  also  remark  that,  while  the  northeni  side  of  the  great  trap 
belt  on  Keweenaw  point  is  made  up  mostly  of  hornblende  and  felspar, 
mixed  in  piioportiuns  usual  in  brown  trap  recks,  and  is  highly  amygda^ 
Widal  along  the  line  of  junction  with  the  aandatooe  and  conglomerate, 
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ie  sonthem  ^de  is  of  quite  a  different  character,  and  resembles 
orphyry  in  having  a  compact  felspar  base,  with  crystals  of  felspar 
nbedded  in  it,  and  but  very  little  hornblende.  This  southern  margin  is 
Iso  remarkable  for  containing  the  gray  auLphvret  of  roppevy  instead  of 
lative  copper;  and  if  the  rock  was  not  connected  with  the  more  hom- 
lendic  trap,  and  in  the  same  line  of  direction,  bursting  through  the 
ame  kind  of  sandstone  strata,  I  should  feel  dispose!  to  regard  it  as  of 
nore  anci^it  origin,  indeed,  I  am  fiur  from  being  satisfied  that  it  is  not 
nore  ancient,  for  the  limited  exposure  of  the  rocks  does  not  allow  anjr 
^legist  to  be  too  confident  in  his  opinion  respecting  its  age. 

At  the  Lac  la  Belle  mines-^-as  will  be  noticed  in  my  description  of  that 
ocality — the  lock  is  so  highly  crystalline  as  to  resemble  some  varieties  of 
ienite,  and  it  not  unfirequently  contains  a  large  admixtufe  of  chlorite, 
ind  has  been  mistaken  for  protogine  rock,  A  similar  rock  occurs  at  the 
JBke  Superior  Copper  Company's  mines  on  Eagle  river,  and  is  cut 
hreugh  by  the  copper  vein,- bearing  much  dark  brown  trap  rock  with  it, 
ind  tdhus,  indicating  that  the  vein  is  more  recent  than  the  chlorite  and 
blspar  rock. 

From  the  above  considerations^  we  may  regard  the  amygdaloid  on  the 
wrthwest  side  of  the  ti-apbeU  €u  mineral  land  containing  numerous  veins 
f  copper^  mixed  with  variable  but  comparatively  small  proportions  of  silver, 
rhe  central  portion  of  the  belt  contains  coniparatively  but  few  valuable 
reins,  and  only  where  th^  trap  is  amygdaloidal.  The  southeastern  margin 
)f  the  belt  contains  but  httle  native  copper;  but,  instead  of  it,  gray  sul- 
)haret  of  copper  occurs  both  in  stock-w^rkes  or  cotemporaneous  veins 
lod  beds,  and  in  well-defined  veins,  which  are  occasionally  sufficiently 
ich  for  mining,  but  are  more  frequently  poor. 

The  extent  of  the  copper-bearing  trap  rocks  is  about  120  miles,  or  fix>m 
be  extremity  of  Keweenaw  point  to  the  Ontonagon  river;  and  its  averaM 
Fidth  is  less  the^  five  miles.  All  the  good  locations  for  mining  have  already 
>een  selected  by  those  enterprising  men  who  first  penetrated  these  forests 
tod  opened  mines.  A  few  have  been  successful  in  these  operations;  but 
nany  have  spent  both  time  and  money  fireely ,  and  have  met  with  no 
eward.  I  have  designated  the  whole  of  the  trap  range  as  mineral  land; 
)ut  there  are  only  few  places  left  for  mining  enterprises,  for  the  country 
las  been  pretty  thoroughly  explored,  and  the  best  locations  have  been 
elected.  With  the  pn^gressive  settlement  of  the  country,  I  have  no 
loubt,  new  veins  will  be  discovered  alorig  the  trap  belt  which  I  have 
lescribed;  and  it  will  be  of  advantage  to  the  country  to  offer  all  proper 
nducemenis  to  settlers,  and  not  to  restrict  their  selection  of  land  by  any 
eservation  of  certain  tracts  as  mineral  land.  Let  all  who  choose  to  settle 
here  purchase  at  the  price  of  agricultural  land,  and  enjoy  the  benefit  of 
iny  mines  they  may  chance  to  open  upon  their  estates.  It  may  be  useful 
o  t/ieptiMc  to  cause  geological  a  fid  mhzercUogical  surveys  to  be  made  for 
heir  information;  but  I  am  satisfied  that  the  reseroation  of  mineral  lands 
s  a  great  evil  to  the  country,  and  that  the  government  never  can  derive 
evenuefrom  such  sources,  while  the  restriction  most  seriously  embarrasses 
he  settlement  of  newly  aequircd  territory.  The  above  remarks  are  appli- 
able  to  the  whole  copper  region,  arid  /  would  not  advise  the  reservation 
f  any  part  of  it  as  fiUfteral  Uxn/L 
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Isle  Royale 


This  island  has  the  same  geological  character  as  Keweenaw  point,  &Dd 
is  of  the^^fiifi  geological  age.    The  veins  of  copper  occur  mostly  near 
the  junction  of  the  trap  and  conglomerate  and  sandstone  rocks,  or  in  the 
amygdaloidal  trap.     More  frequently  the  veins  are  imbedded  veins  tf 
epidote  running  parallel  with  the  trende  of  the  trap  rocks.     Small  vein 
traverse  the  line  of  direction^  and  intersect  the  small  heds,  sbowin^ 
t'lereby  a  more  recent  origin.    Only  one  mine^— that  at  Todd's  Harbor- 
has,  at  yet,  produced  any  considerable  ampunt  of  copper,  ^nd  but  few  of 
the  veins  have  been  opened  to  a  sufficient  depth  to  prove  their  value. 
The  island  is  unfrequented,  and  is  a  most  unpromising  place  for  setden 
at  present,  there  being  no  communication  with  the  other  and  more  settled 
portions  of  the  country  and  this  island  during  the  long  winters  of  that 
country.     If  i^dventurous  persons  chose  to  purchase  lands  and  settle 
there,  I  should  niost  strenuously  advise  the  government  to  offer  no  obetrm- 
tions  by  mineral  reservations,    A  setder  is  justly  entitled  to  all  he  finds  if 
he  is  willing  to  live  there. 

The  soil  of  the  island  is  good,  and  the  timber  is  sufficiently  abundant 
and  sound'.  The  harbors  are  beautiful  and  secure,  and  the  fisheries  are 
the  best  on  the  lake. 

When  the  island  is  settled,  and  the  soil  cultivated,  it  will  be  a  very 
habitable  spot;  but  at  present  the  difficulties  I  have  alluded  to  prevent 
permanent  settlement. 

The  trap  belt  on  Isle  Royale  is, 'on  an  average,  five  miles  in  width  and 
nearly  fifty  in  length,  and  is  bordered  on  the  southwestern  side,  near  the 
weitern  extremity,  by  sandstone  rocks.  Conglomerate  occurs  along  the 
line  of  junction  of  the  sandstone  and  trap,  and  upon  the  coast  along  most 
of  its  southern  side;  but  on  the  northern  side,  cliffs  of  trap,  somewhat 
amvgdaloidal  at  their  base,  exclusively  prevail.  Numerous  small  streams 
ana  pretty  lakes  exist  in  the  island,  and  ridges  of  trap  rocks  extend  in  a 
linear  direction  fiom  one  end  of  the  island  to  the  other.  On  the  imme- 
diate coast,  the  forest  trees  are  stinted  by  the  cold  air  of  the  lake;  but 
the  growth  is  open,  mixed,  and  heavy,  inland,  indicating  a  fertile  soil. 

Transportation  of  the  copper  from  Lake  Superior  ecLstward, 

The  copper  obtained  from  the  mines  on  Lake  Superior  is  shipped  in 
vessels  to  tne  Sault  Ste.  Marie,  and  is  there  landed  and  transported  across 
the  portage  (one  mile)  in  wagons.  Thence  it  is  shipped,  and  is  trans^ 
ported  through  the  lower  lakes  to  the  Erie  canal,  and  brought  to  the  sea- 
coast,  or  it  is  taken  by  vessels  to  the  canal  in  Ohio,  and  is  sent  thence  to 
Pittsburg  by  canals  and  the  river. 

The  cost  of  delivering  the  copper  to  the  cities  on  the  Atlantic  coast,  I 
was  informed  by  the  mining  and  forwarding  agents,  is  about  $15  per 
ton. 

Chemical  researches  on  the  native  copper  of  the  mines  on  Keweenaw  point. 

In  the  first  place  I  wished  to  determine  the  specific  gravity  or  density 
of  this  native  copper,  and  I  procured  a  slice  from  the  great  mass  at  the 
Copper  Falls  mine^  the  piece  being  sawed  and  never  hammered^  or  in  any 
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rtificially  coin]Nres8ed.    I  sawed  out  a  cube  of  this  copper  and  took 
cific  gravity: 

,    It  weighed  in  air    -  4.778  grammes. 
"         in  water  4. 243        " 


Difference     .635        '^ 


.635  : 1  ::  4.778  :  8.9308  =  specific  gravity  of  the  Copper  Falls 

s  piece  of  coppei"  was  then  analyzed.  No  trace  of  cold  was  left  in 
tnc  acid  solution^  and  no  silver  was  found  in  it  by  testing  with 
hydric  acid;  or  iron  by  testing  with  ainmonia.  It  wa^  pure  copper, 
nsity  is  greater  than  that  of  hammered  copper,  which  has  a  spe- 
ravity  of  8.890,  while  native  copper  in  European  books  is  stated  at 
This  copper  from  Lake  Superior  is  therefore  more  dense  and 
r  touRh.  The  mass  from  which  this  specimen  was  cut  we^hed 
,  and  it  was  eqpally  pure  throughout.  Its  density  must  be  owing 
perfect  metallic  contact  of  its  particles,  and  the  absence  of  either  sub* 
of  copper  or  sulphur,  which  frequently  exist  in  copper  of  commerce. 

fc  gravUy  and  chemical  analysis  of  the  native  copper  from  the  Bos* 

ton  and  Pittsburg  Company^ s  mine. 

this  examination  I  employed  strips  cut  from  one  of  (he  largest 
s  at  the  bottom  of  the  Cliff  mine,  Eagle  river.  This  mass  weighed 
IS.  The  strips  are  removed  by  mortising  channels  through  the  cop- 
nd  was  supposed  to  be  condense^  by  the  blows  of  the  hammer,  the 
corrugating  the  strip  as  it  is  raised  from  the  mass.  A  cube  of  this 
r  sawed  out  from  the  middle  of  the  strip — 

Weighed  in  air        -  -  156.6  grains. 

.    ''        in  water  at  60^  F.  138.9      *r 


Difference    17.6      ^' 


17.6  :  1  ::  166.6  :  8.890.    The  specific  gravity  of  these  strips  is, 

3re,  8.890. 

IS  piece  of  copper  was  dissolved  in  pure  t)itric  acid,  and  left  no  trace 

d,  and  but  a  minute  portion  of  silex.    The  solution  gave  no  silver 

tested  by  chlorohydric  acid,  nor  iron  when  tested  by  ammonia.     It 

ure  copper  with  a  little  silex  included  in  it.    The  density^  is  equal 

t  of  hammered  copper  of  commerce.    The  copper  from  this  mine  is 

Lnown  to  be  much  tougher  than  that  which  has  been  obtained  by 

ial  smelting.     I  could  not  at  that  time  obtain  any  Specimen  of  the 

r  that  had  never  been  hammered,  but  1  have  since  sawed  from  one  of 

ystallized  specimens  a  piece  which  had  a  specific  gravity  of  8.9300, 

irly  like  that  from  Copper  Falls. 

e  copper  when  cast  into  an  ingot  has  a  specific  gravity  of  from  8.78S 

30. 

e  copper  when  drawn  into  wire  has  a  specific  gravity  of  from  8.876 

60,  according  to  Berthier. 
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Specific  gravity  and  analysis  of  the  native  silver  of  the  Boston  !f  PiRs- 

burg  Company's  Cliff  mine ,  at  Eagle  river. 

Nope  of  these  specimens  had  been  hamniered. 

First  specimen — weight  in  air    -  3. 710  grammes. 
«  '<         in  water  3. 348        *' 


Difference    .  362        " 


As  .362  :  I  ::  3,710  :  10.248.     The  specific  gravity  of  first  specimen 
is,  therefore,  10.248. 

Speci^c  gravity  of  a  section  of  a  crystal  of  native  copper  from  the  CtiJ  1 : 

m^ine. 

This  piece  was  sawed  out  of  a  large  crystal ,  and  gave  as  follows: 

Weight  in  air    •  2.  &)S5  grammes. 
''       in  water  2.4940        " 


Difference  .3145        " 


As  .3145  :  1  ::  2.8085  :  8.9300,  the  specific  gravity. 

This  specimen,  on  being  dissolved  in  pure  nitric  acid  and  distilled  water, 
left  .03  gramme  of  silex.  Hence  the  corrected  specific  gravity  will  be 
10.496.  No  trace  of  gold  was  left  by  the  nitric  acid.  The  solution  being 
tested  for  copper  and  other  metals,  gave  no  trace  of  their  presence;  hence 
the  silver  was  pure,  containing  only  a  little  quartz  mechanically  mixed. 

The  specific  gravity  of  pure  silver  when  cast  into  an  ingot  is  10.4743; 
and  the  specific  gravity  of  pure  silver  when  hammered  is  10.5420^  accord- 
ing to  Berlhier. 

Specimen  Jfo.  2  weighed  in  air    -  2.588  gi-ammes. 
"*  "  "      in  water  2.335        " 


Difference     .253        *' 


As  .253  :  1  ::  2.588  :  10.288,  specific  gravity  of  specimen  No.  2. 

Specimen  No.  3  weighed  in  air    -  2. 700  grammes. 

"  ''  /<      in  water  2.435        '' 


Difference     .265        " 


As  .265  : 1  ::  2.700  :  10.188,  specific  gravity  of  specimen  No.  3, 

Specimen  No.  4  weighed  in  air    -  4. 515  grammes. 

**  <'  "      in  water  4.070        " 


Difference    .  445        " 


As  .445  :  4  ::  4.515  :  10,146,  specific  gravity  of  specimen  No.  4. 

These  two  last  sjieciraens  were  found  to  contain  small  particles  of  cop- 
per scattered  through  them,  but  the  copper  was  not  alloyed  with  the  silver. 
These  specimens  of  silver  were  found  mixed  with  the  veinstone,  as- 
sociated with  native  copper.    They  were  in  grains  from  the  size  of  a  mus- 
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d  seed  to  pieces  of  more  than  an  ounce  in  weight;  most  of  the  pieces 
:ked  out  of  the  stamp  work  were  of  the  size  of  a  hazelnut.  The  singu- 
fact  of  t\^e  occurrence  of  silver  implanted  in  masses  of  solid  copper,  or 
tting  its  surface  like  buttoqs  dropped  upon  the  copper  and  united  by  a 
itallic  soldering  or  perfect  metallic  adhesion  at  the  points  of  contact,  is 
served  in  this  mine,  as  also  at  the  Copper  Falls,  Lake  Superior,  North 
oierican  and  Northwest  Companies'  mines.  I  have  analyzed  hundreds 
specimens  without  ever  finding  any  true  alloy  of  the  copper  and  silver. 
I  cases  where  it  was  first  supposed  to  have  been  ao  alloy,  it  was  subse- 
leutly  found  to  be  merely  a  mechanicat  mixture  of  i\xB  two  metals.  Had 
ley  no  affinity  for  each  other,  the  particles  could  not  have  been  more 
parate;  but  since  we  know  that  molten  copper  and  silver  readily  and 
ost  quickly  unite,  forming^  an  alloy  when  they  are  brought  in  contact, 
id  know  also  that  the  copper  requires  a  much  higher  temperature  for  its 
isioo,  it  is  difficult  to  conceive  thai  the  metallic  lode  of  the  mine  was 
^posited  in  a  molten  condition.  As  I  have  observed  elsewhere,  theory 
>e3  not  reach  the ,  solution  of  the  question  of  the  mode  of  origin  and 
spositioo  of  this  mixturo  of  pure  copper  with  pure  silver.  One  of  the 
lecunens  which  I  obtained  in  1844,  through  the  Kindness  of  Mr.  Bernard, 
composed  of  a  mixture  as  here  represented. 

Discovery  md  analysw  of  ih^  iron  ore  of  the  Menomonee  river. 

Daring  my  first  visit  to  Lake  Superior,  in  the  summer  of  1844, 1  obtained 
>m  Mr.  Barbeau,  a  trader  at  the  Sault  Ste.  Marie,  a  fine  specimen  of 
ecnlar  iron  ore,  which  he  had  received  from  the  Indian  chief  on  the 
trth  side  of  the  Sault  Ste.  Marie.  I  learned  also  that  this  chief  knew  of 
noountain  mass  of  this  ore,  somewhere  between  the  head  of  Keweenaw 
y  and  the  Menomonee  river.  In  the  summer  of  1845  I  advised  Mr. 
rman  Pray,  of  Charlestown,  Massachusetts,  to  look  up  that  mountain, 
d  told  him  all  I  had  heard  from  Mr.  Bfirbeau.  He  immediately  em- 
>yed  the  son  of  the  Ojibway  chief  as  his  guide,  and  went  with  him  to 
e  Anse;  and  firom  thence,  guided  by  the  Indian,  he  traversed  the  forest, 
d  found  the  iron  mountain.  I  requested  him  to  look  for  the  rocks  con- 
ning the  iron  ore,  and  to  obtain  for  me  some  geologicSir  data,  and  to 
ing  me  some  specimens.  He  informed  me,  on  his  return,  that  he  had 
irched  four  miles  around  the  mountain,  and  found  only  this  same  kind 
iron  ore^  and  no  rocks.  To  Mr.  Pray  we  are,  then,  indebted  for  our  first 
owledge  of  the  extent  of  this  vast  amount  of  iron  ore.  No  linear  sur- 
^s  had  then  been  made,  and  it  is  probable  that  no  white  man  had  ever 
bre  explored  that  locality.  Tliis  bed  of  iron  ore  has  since  been  visited 
my  assistant,  Mr.  Poster,  and  Mr.  Hill,  my  surveyor,  who  have  given 
iescription  of  it  in  their  report,  and  have  furnished  specimens  of  the 


Chemical  ancUyais  of  iron  ore  from  tlie  Menomonee  river. 

have  analysed  the  specimen  of  iron  ore  which  Mr.  Barbeau  gave  n:e, 
find  it  to  yield  in  100  parts,  by  weight — 
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Peroxide  of  iron    89.70 
Silicious  matter     12  20 


101 .90 
Gain  of  oxygen      1.90 

100.00 


The  ore  is  slightly  magnetic,  and  gains  weight  by  being  converted  into 
the  peroxide  of  iron.  Tliis  ore  contains  64.48  per  cent,  of  pure  iron,  and 
will  yield  about  60  per  cent,  of  cast-iron  when  smelted  in  the  usual  man- 
ner in  the  blast  furnace. 

The  specific  gravity  of  this  ore  was  found  to  be  4.903,  and  the  weight 
of  a  cubic  foot  of  it  is  306/^  lbs. 

In  the  course  of  time,  this  great  mass  of  iron  ore  will  be  worked*  At 
present  the  want  of  a  road  to  the  location,  and  the  wilderness  state  of  the 
country,  are  the  obstacles  to  be  overcome.  The  ore  will  make  excellent 
bar  iron  by  directly  smelting  it  in  a  Catelah  forge,  and  may  be  worked  in 
a  small  way  for  the  supply  of  the  miners  and  inhabitants  on  the  borders  of 
the  lake.  The  only  fuel  that  can  be  obtained  for  the  smelting  of  the  ore 
is  charcoal,  and  th*e  forests  will  furnish  a  most  abundant  supply — hard- 
wood trees  predominating  in  that  forest.  When  the  country  has  more 
population,  and  roads  are  made  from  Green  Bay  to  this  iron  ore,  blast  fur- 
naces may  be  erected,  and  an  extensive  business  will  be  created  in  that 
count^)^  The  ore  is  as  rich  as  is  desirable,  and  will  make  the  best  kinds 
of  cast  and  wrought  iron.  Limestone  occurs  in  thp  vicinity,  and  will 
serve  for  a  flux  in  smelting  the  ore. 

In  1845  Mr.  Joseph  Stacy,  of  Maine,  explored  the  iroa  ore  in  that  por- 
tion of  the  country  between  the  mouth  of  Dead  river  and  Lake  Michigan) 
and  established  the  fact  that  there  was  an  inexhaustible  amount  of  com- 
pact and  micaceous  specular  iron  or^  in  that  district.  I  have  not  the 
description  of  the  localities  he  visited,  but  I  saw,  when  at  Copper  Harbor, 
the  specimens  he  brought  from  that  place.  Since  then,  I  obtained  from 
Mr.  McNair  a  good  specimen  of  the  ore  from  near  the  forge  called  the 
Jackson  Furnace.  This  ore  was  analyzed  by  my  assistant,  Mr.  Geo.  J. 
Dickenson,  of  Boston,  who  found  it  to  consist  of---- 

Silica' .  .  •  .  3.88 
Lime  -  -  -  *  0.17 
Peroxide  of  iron  96. 1 1 


100.16 


A  small  portion  of  this  ore  is  in  the  state  of  magnetic  oxide.  This  ore 
contains  66.636  per  cent,  of  metallic  iron,  and  will  yield  60  per  cent,  in 
the  blast  furnace,  the  ore  being  estimated  somewhat  lower  when  worked 
in  mass.  It  is  converted  direcdy  into  bar  iron  in  the  Catelan  forge,  and 
makes  the  best  quality  of  iron.  The  locality,  being  the  nearest  point  to 
Lake  Superior,  where  the  iron  ore  exists  in  large  quantities,  will  be  re- 
garded as  one  of  the  most  available. 

This  locality  was  more  thoroughly  examined  by  Dr.  John  Locke,  assist- 
ant geologist,  and  Dr.  W.  F.  Channing,  sub-agent,  in  1847;  and  will  be 
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inscribed  in  Dh  L6cke*s  rqwrt,  which  he  has  been  requested  to  forward 
fo  WasbiDgton  in  season  to  be  printed  tirith^thts  report. 

Iron  ore  frrnn  Carp  river. 

This  ore  was  brought  to  my  laboratory  during  my  absence  on  the  sur- 
rey, in  the  summer  of  18^8,  by  the  late  Bdwacd  Clark^esq.jOf  Worcester, 
or  analysis.  It  was  analyzed  by  my  assistant;  Mr.^R*  Cropley,  and  found 
o  contain— 

Peroxide  of  iron,  100.14 
Trace  of  silica    - 
This  ore  contains  magnetic  oxide  to  a  small  extent,  the  remainder  being 
specular  oxide.  It  contains  71  per  cent,  of  purd  iron,  and  will  yield  in  the 
>last  furnace  about  65  per  cent. 

issa^  and  analysis  of  tie  washed  metals  from  the  jigs  at  the  Boston  and 

Pittsburg  Company^ s  mine^  on  Eagle  river. 

Through  the  kindness  of  D|r.  Clarke,  I  was  furnished  with  an  average 
lample  of  the  washed  metals  from  the  Cliff  min« stamping  works>  which  was 
issayed  under  jny  direction  by  Mr.  Geo.  J.  Dickenson,  assistant  sub-agent. 
3y  the  Usual  method  of  sampling,  by  quartering,  I  drew  a  &ir  sample  of 
Tietals  from  the  lot,  and  this  sample,  weighing  1,520  grains,  was  put  into 
Mr.  Dickenson's  hands  for  assay  and  analysis.  On  fusion  into  an  ingot, 
the  metal  obtained  ^reighed  1,290  grains  ^  hence  there  was  230  grains  of 
Murthy  matter  or  rock  mixed  with  metals  before  fusing.  39.73  grains  of 
this  rnetal  sawed  from  the  ingot,  subnlitted  to  analysis,  yielded  0.026  of 
chloride  of  silver,  or  0.049  per  cent,  of  metallic  silver.  The  analysis 
repeated  on  8L70  grains,  yielded  0.053  grain  chloride  of  silver,  or  0.048 
percent,  of  metallic  silver.  This  proportion  of  silver  tends  to  improve 
sssentially  the  quality  of  the  copper,  preventing  its  rapid  corrosion  by  sea- 
water,  and  it  is  also  leas  susceptible  of  oxidation  from  the  action  of  air» 
[t  is  doubtful  whether  it  can  be  economically  separated  by  eliquation  by 
means  of  lead,  but  it  is  easy  by  hand  to  pick  out  all  the  large  particles  of 
silver;  and  I  have  learned  that  this  work  now  furnishes  employment  for 
children  in  Pittsburg,  where  the  copper  is  now  carried  to  be  fused  and 
Dianu&crured. 

The  presence  of  silver  gives  the  copper  more  strength  and  renders  it 
more  valuable  for  making  bronze  cannon ;  and  it  has  been  well  proved 
both  in  Prance  and  this  country,  that  cannon  made  With  this  metal  are 
HQUsually  tough  and  strong.  It  is  particularly  adapted  for  casting  light 
field  pieces  and  howitzers,  which  may  be  made  much  lighter  than  usual, 
ind  still  be  safe.  This  metal  and  that  from  Copper  Falls  has  been  used 
ia  Boston  for  making  church  bells,  and  has  proved  to  be  of  excellent  qual- 
ity. When  a  much  larger  proportion  of  silver  exists  in  combination  with 
he  copper,  it  makes  it  too  hard.  In  some  of  the  samples  I  obtained  in 
he  furnace  by  smeldng  the  rock  of  the  Lake  Superior  Company*s  mine 
t  Eagle  river,  I  obtained  buttons  of  metal  which  contained  20  per  cent, 
f  silver,  a  quantity  worth  separating  by  acids,  and  which  I  found  I  could 
eparate  still  cheaper  by  making  the  alloy  into  a  liquation  cake  with  lead, 
nd  then  eliquating  the  silver  and  lead  from  the  copper,  and  cupelling  the 
3ad  for  silver,  while  I  refined  the  copper,  and  thus  obtained  both  silver 
ud  copper.     I  proposed  the  method  in  ray  report  to  the  Lake  Superior 
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Company  in  1845,  and  fully  proved  its  economical  application.  Thedi 
quation  process  is  founded  on  4be  fact  that  copper  and  lead  do  not  noil 
or  alloy,  while  silver  unite?;  with  lead  very  readily;  and  if  the  eliquatioi 
cake  be  heated  so  as  to  melt  the  alloy  of  silver  and  lead,  and  not  the  cop 
per,  the  fused  alloy  runs  out  and  leaves  the  copper* 

Chemical  analysis  of  the  green  mineral  which  is  the  gangue  of  the  mrfw 

silver  at  the  Copper  Fhlls  mine. 

It  is  remarkable  that  the  silver  in  most  of  the  copper  veins  on  la\ 
Superior  is  associated  with  a  peculiar  green  mineral,  which  for  some  tin 
we  have  called  green  earth,  or  it)ck  colored  by  chlorite,  &c.,  but  whic 
I  had  long  supposed  to  be  a*new  species.  I  obtained  a  number  of  spe< 
mens  of  it  at  the  Copper  Falls  mine  expressly  for  analysis,  and, after  pic 
ing  it  clear  from  copper  and  silver,  levigating  and  washinig  it,  and  th< 
cleansing  it  from  any  trace  of  copper  by  means  of  dilute  nitric  acid,  I  su 
mitted  it  to  my  sub  agent,  Mr.  Geo.  J.  Dickenson,  for  analysis.  It  w 
fpund  to  consist  of — 

Silica  .  .  .  .  .  .  57.95 

Alumina  -  -  .  .  .  .  19.00 

Protoxide  of  iron      -  -  •  .  •  13,06 

Lime  •  -  .  .  .  •  ^5 

Magnesia  -  -  .  -  .  -  1.32 

Water  -  ...  .  .  7.81 

Loss  -  -  •  -  -  -  .81 


100.01) 


It  is  very  difficult  to  obtain  this  mineral  clean  flrom  an  admixture 
metals  without  the  action  bf  nitric  acid,  and  it  is  possible  that  a  portion 
the  lime  was  removed  from  it  by  that  acid.  It  is  so  much  mixed  wi 
carbonate  of  lime,  that  it  was  thought  safest  to  lake  the  mineral  cleans< 
by  acids  for  analysis;  for  it  is  not  soluble  in  nitric  aeid,  and  perhaps  is  d 
decomposed  in  its  essential  ingredients. 

Chemical  analysis  of  a  specimen  of  rock  obtained  by  my  assistant ,  J»  T1 
Foster^  and  marked  by  him  '/  BasaU  from.  Mow  Chippewa  islandy  M 
nomonee  river. ^^ 

The  analysis  was  made  at  Mr.  Foster's  request  by  Mr.  G.  J.  Dickenson 
It  yielded  by  his  analysis — 


Alumina 

-     11.86 

Protoxide  of  iron 

-     10.39 

Lime 

-      3.22 

Potash 

-      2,72 

Soda             -           . 

-      2.82 

Magnesia     - 

/ 

.        .31 

Water 

.      1.33 

Manganese,  a  trace. 

- 

V 

100.20 
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A  specimen  of  sienite  from  the  Menomonee  river  was  also  analyzed;  at 
the  request  of  Mr.  Foster,  by  Mr.  Dickenson,  who  obtained  the  following 
results: 

SiUca '      -  6S.61 

Alumina       •'          -            .            . .          .  .  19.91 

Protoxide  pf  iron     -            -            -            •  -  11 .08 

Lime            -            -            -            .            .  w  1.15 

Alkalies  and  loss      -            ...            .  •  2125 


100.00 


These  last  two  anal3rses  took  up  much  time,  were  tedious,  and  not  very 
iustnictive.  It  is  of  little  use  to  analyze  an  abnegated  congeries  of  crys- 
tals which  make  up  such  rocks,  for  their  ingredients  vairy  in  proportions  in 
different  specimens  so  as  to  giv^  little-value  to  the  analysis. 

Chemical  analysis  of  a  specimen  of  limestone  from  township  44,  rdjtge  31, 

sections  27  and 28. 

This  limestone  was  analyzed  by  Mr.  Dickenson,  and  yielded — 

Silica           -      ^     .  -  -  -  -  2.72 

Carbonate  of  lime    -  -  .  ^    .  -  63.63 

Carbonate  of  magnesia  -  -  -  -  42.87 

Oxide  of  iron           -  -  -  -  -  .74 


99.96 


Chtmical  analysis  rf  a  specimen  of  limestone  brought  from  the  Menomo- 
nee section  by  Mr.  Poster. 

It  is  a  compact  limestone,  slightly  buff-colored,  and  mixed  with  grains 
of  quartz,  and  is  supposed  to  be  a  metamorphic  rock.  By  Mr.  Dicken- 
son^s  analysis  of  this  limestone,  it  was  found  to  consist  of — 

Silica            -            -            -            -  •  •  2.36 

Oxide  of  iron           -            -            -  -  -  .16 

Alumina      -           -            -            -  -  -  1.39 

Carbonate  of  lime    -            .            .  -  -  67.42 

Carbonate  of  magnesia  (by  difference)  -  -  28.6(9 

100.00 


*  '   .. 


In  this  analysis  the  presen.ce  of  magnesia  was  proved,  but  it  was  not 
wholly  separated;  hence  it  is  expressed  by  difference. 

This  limestone  would  make  a  good  marble  were  it  not  for  the  occur- 
rence of  nodules  of  quartz  included  in  it,  which  prevent  its  being  sawed 
and  polished  i^venly.  It  will  be  observed  that  it  is  not  so  magnesian  as 
the  fbssiliiferous  limestones  liigher  up  in  the  geological  series,  as  seen  in 
tite  analysis  preceding  this. 
Part  11—31 
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Analysis  of  Mackinaw  limestone. 

This  limestone  is  subgranular  and  fossiliferous.     It  exhales  a  stiot 
odor  of  petroleum  during  its  solution  in  chlorohydric  acid.      It  was  i 
alyzed  by  Mr.  R.  Cropleyi  my  assistant^  and  found  to  consist  of — 
Insoluble  silicious  matter     -  -  -  -        .39 

Phosphate  of  lime,  iron,  and  trace  of  manganese     -      1.00 
Carbonate  of  lime    -  ...  -.  -    60.58 

Carbonate  of  magnesia  (by  difierence)         -  -    38.03 

100.00 


Analysis  of  limestone  containing  pentamerus  oblengus,  collected  by  i 

Channing  on  Jst.  Josepk*s  istana. 

This  was  analyzed  by  Mr.  R.  Cropley^  and  found  to  consist  of — 
Insoluble  silicious  matter      ^  •  -  .         .80 

Peroxide  of  iron       -  -  -  -  -        .20 

Carbonate  of  lime    -  -  •  -  -    65.36 

Carbonate  of  magnesia  (by  difference)        -  -    43.&5 


100.00 


AfuUysis  of  limestone  from  T.  61  R.  36,  comer  of  sections  13, 14,  23,  c 

24,  collected  by  Mr.  Whittiey. 

One  of  the  specimens  contains  an  obscure  fossil  of  the  pentamerus  < 
longus.  The  analysis  was  made  by  Mr.H.  Cropley,  whu  found  it  co 
posed  of— 

Insoluble  silioious  matter     -  .  .  -      8.91 

Peroxide  of  iron  aud  mang?inese      -  ,-  •1.98 

Carbonate  of  lime    -  -  -  -  -    44.49 

Carbonate  of  magnesia         -  -  •  •    44.66 

100.03 


This  limestone,  like  that  of  Mackinaw,  exhales  a  strong  odor  of  pet 
leum  during  its  solution  in  chlorohydric  acid. 

Assay  and  eliquation  of  a  sample  of  the  ore  sent  to  the  Roxbury  laboraii 
in  1846,  by  the  Boston  and  Pittsburg  Mining  Company. 

This  sample  was  given  to  me  by  Dr.  Ball,  with  the  request  thai 
would  separate  the  copper  apd  silver  by  the  process  of  eUquation.  T 
ore  was  not  regarded  as  an  average  sample  of  the  contents  of  the  vein,  I 
was  sent  to  Boston  for  experimental  researches.  In  preparing  this  or 
took  care  not  to  lose  any  of  the  metal,  and  therefore  did  not  wadh  it  up 
so  high  a  per  centage  as  could  have  been  effected. 

2,000  grains  of  the  pulverized  ore  on  being  washed  was  reduced  to  1  i* 
grains;  the  fine  rock  alone  being  separated.    This  washed  ore  was  tl 
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3lved  in  pure  nitric  acid,  and  the  silver  and  copper  were  separated,  and 
unted  to  80.8  grains  of  copper  and  2.05  grains  of  silver.  Another 
pie  weighing  14,586  grains  was  reduced  by  washing  to  1,380  grains^ 

was  then  melted  with  a  proper  flux,  and  yielded  340  grains  of  an  alloy 
jpper  and  silver.  This  was  itiel^ed  with  700  grains  of  metallic  leadf, 
nitted  to  eliquation.  The  alloy  of  lead  and  silver  was  cupelled,  and 
i  3.85  grains  of  silver,  or  1.33  per  cent.  The  copper  was  melted  and 
led  from  the  lead,  and  contained  a  little  silver  which  had  remained  in 
idherent  lead.  This  process  is  therefore  applicable  to  even  the  poorer 
Is  of  argentiferous  copper,  and  will  serve  to  separate  most  of  the  silver. 

eliquation  process  will  succeed  better  on  a  large  than  on  a  small  scale, 
a  better  result  may  therefore  be  expected  wh^n  proper  furnaces  are 
tructed  for  the  forking  of  these  metals  in  the  large  way. 


mieed  mnalysis  ofthR  green  hydnms  silicate  of  cf9pj)er  ^  ckrysooollafrom 

Oojjper  Harbor. 

his  sample  was  picked  as  clean  as  possible,  and  yielded,  on  analysis  of 
grains — 

Silicic  acid  -         ^  »  -  •  .  .      37,85 


Alumina     - 
Peroxide  of  iron 
Oxide  of  copper 
Water 


4.83 

«.90 

27.97 

20.00 

99.65 


contains  22.33  per  cent,  of  metallic  copper.  Another  sample  yielded 
\  per  cent,  of  silicic  acid  and  23  per  cent,  of  oxide  of  copper,  A  thirds 
poorer,  yielded  16.8  per  cent,  of  copper.  A  fourth  sample  was  taken 
n  average  of  the  ore  raised  in  mining,  after  being  properly  dressed  for 
furnace,  and  by  assay  in  the  crucible  it  yielded,  on  500  grains  of  the 
50.4  grains  copper,or  10  per  cent,  which  is  the  amount  of  copper  that 
'  be  obtained  by  smelting  the  picked  copper  ore. 

Astay  rftUusk  oxide  ^  copper  from  dipper  Harbor. 

specimen  of  thi^  ore  yielded  on  100  grains — 
Sijica  -  -11.2 

Oxide  of  iron  -    2.0 
Oxide  of  copper  80.0,  which  contains  63.86  metallic  copper. 

93,2 


!^he  loss  in  this  ass^y  is  supposed  ^o  have  been  from  water  in  the  hy- 
iis  silicate  of  copper  mixed  with  the  black  oxide. 

termination  (^  the  witer  in  prehnite  from  the  swfaoe  of  a  mass  of  native 

copper. 

*he  native  copper  of  the  Cliflf  mine  was  observed  to  bear  very  distinct 
PBSsions  of  crystals  of  prehnite^  and  it  becomes  a  matter  of  interest  to 
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know  whether  ihc  cmst  of  prehnite  adherent  to  ils  surface  was  anhydrous  or 
not,  for  if  molten  copper  had  been  brought  in  contact  with  it  we  ahouki 
expect  that  the  fusible  and  hydrous  zeolite^  if  not  fused;  would  at  least  be 
deprived  of  its  water  of  composition.   I  tlierefore  detached  a  crust  of  crystal- 
lized prehnite^  which  had  impressed  the  surface  of  the  copper,  from  a  niass 
of  the  copper,  and  having  dried  it  at  212^,  weighed  it;  and  then  exposed  il 
to  a  temperature  of  dull  redness  in  a  covered  plaiipum  cnicible.     It  lest 
by  heat  4.4  per  cent,  of  water,  and  is  therefore  as  hydrous  as  that  mineral 
generally  is;  for, by  comparing  the  water  found  in  thi^  specks  by  other 
chemists,  we  found  it  to  oe,  in  4 analyses:  1st,  4.18;  2d,  4.45;  3d,  4.50;  4th, 
4.41.  The  mean  of  these  4  analyses  is  4.33.  It  is  obvious,  therefore,  that  the 
prehnite  from  the  Cliff  mine  has  not  been  exposed  to  a  high  temperature 
since  it  was  deposited  in  the  vfin,  and  hence  the  metallic  copper  impressed 
by  its  crystals  could  not  have  been  in  a  molten  state  when  it  took  the  im- 
pressions of  those  crystals.    I  arrived  at  the  opinion  also,  by  observing  tlie 
impressions  of  prehnite  on  the  copper  of  the  Lake  Superior  Company  ^s 
mine,  that  the  cop[)er  could  not  have  been  deposited  upon  it  in  a  inolten 
state.    This  opinion  hcus  been  sustained  by  other  observations. 

Chimical  analysis  of  c^ophyllite  fr9m  the  masses  of  native  copper  espiracted 

from  the  vein  at  the  Cliffy  on  Eagle  river. 

The  determination  of  this  mineral  species  was  also  regarded  as  highly 
important  to  the  theory  of  the  origin  of  native  copper  veins,  for  this  very 
hydrous  mineral  was  found  imbedded  in  a  mass  of  native  copper  a  foot  in 
thickness,  and  was  closely  adherent  to  the  metal.  Perfect  crystals  of  this 
mineral  were  carefully  picked  from  the  surface  of  the  copper,  and  were 
submitted  to  analysis.  Their  specific  gravity  was  foynd  to  b«  2.305. 
'Xhe  crystals  are  in  the  form  of  right  square'  prisms,  with  their  edLges  and 
solid  angles  replaced  by  planes.  Analysis  of  2  gifammes  pf  this  mineral 
gave — 

let  analyfiifl.  •  2d  analyti*. 

Silicic  acid          -            -            -'          -  52.700  61.000 

Lime 23.350  24.944 

Fluoride  of  calcium        -            -            .  1.850  1.940 

Potash    .            .            -            .            -  4.950  5.187 

Water     -            -            .            .            .  16.000  16.000 


98.860      99^n 


This  mineral  is  therefore  apophyllite,  and  contains  the  usual  proportion 
of  water. 

Chemical  analysis  of  black  ealc  spar. 

A  curious  variety  of  calcareous  spar  occurs  at  the  openings  made  by 
the  New  York  Copper  Company  at  Agate  Harbor.  It  is  perfect,  crystal- 
lized in  regular  six-sided  prisms,  with  three  and  six-sided  summits,  and 
is  of  a  uniform  jet  black  color  throughout.  In  order  to  determine  the 
nature  of  this  coloring  matter,  I  dissolved  the  carbonate  of  lime  in  dilute 
chlorohydric  acid,  which  left  the  black  matter  insoluble.  On  testing 
this  it  was  found  to  be  black  sulphuret  of  coj^r,  and  amounted  to 
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2S^i^  per  cent,  of  the  weight  of  the  calcareous  spar.  Another  crystal 
analyzed  yielded  17^  per  cent,  of  oxide  of  copper,  or  13.38  metallic  cop- 
per. The  copper  was  m  the  state  of  black  sulphoret  in  the  crystals,  and 
vras  uniformly  mixed  with  the  carbonate  of  lime. 

Sulphate  of  baryta  also  occurs  in  ^reat  abundance  at  this  mine,  and  is 
colored  jet  black  by  admixture  of  black  sulphuret  of  copper.  A  speci- 
men analyzed  yielded  5.19  per  cent  of  metallic  copper. 

Black  nUphttr^t  of  copper  fyom  Eagk  Harbor  mines. 

Sulphuret  of  copper  occurs  also  at  the  Eagle  Harbor  mines,  and  forms 
a  crust  on  some  of  the  veinstone  containing  native  copper.  This  min- 
eral having  been  mistaken  by  others  for  pulverulent  blacK  oxide  of  copper 
or  <<  ceppersmui^^*  I  analyzed  it,  aUd  found  it  to  be  a  pure  l>lack  sulphuret 
of  copper, 

Chemical  awdyiis  of  red  analcime  from  the  Copper  Palls  mine. 

This  mineral  is  found  associated  with  calcareous  spar  and  leonhardite 
in  the  copper  vein,  and  is  a  curious  variety,  remarkable  for  its  (l^parture 
iroixi  the  regular  form  of  analcime.  It  was  at  first  supposed  to  be  a 
pseudomorphous  mineral;  but  my  analysis  seems  to  indicate  that  it  is  a 
nuxtUre  of  analcime  with  leonhardite^  and  it  probably  derives  its  crys- 
talline form  from  the  latter  mineral.  It  occurs  in  rhombic  prisms  an 
inch  in  le^ngth,  terminated  by  the  usual  planes  of  trapezohedral  analcime. 
It  has  a  fine  flesh  or  salmon-red  color,  and  is  sometimes  of  a  much 
deeper  color  at  the  terminus  of  the  crystals.-  Its  specific  gravity  is  from 
2.290  to  2.258..  Its  hardness  is  a  little  below  that  of  crystallized  and 
transparent  analcime.  Before  the  blowpipe  it  whitens,  exfoliates  a  little, 
and  tnen  melts  into  a  clear,  colorless  gla^s,  with  some  bubbles.  It  colofs 
the  flame  of  the  blowpipe  lamp- yellow,  indicating  the  presence  of  soda. 
By  chemical  analysis,  I  found  it  to  consist  of-^ 

Silicic  acid  -  -  -  -  -  -  6^.40 

Alumina      -  -  -  -  -  -  22.40 

Ijime            -  -  .    -  -  -  -  3.00 

Soda            .  .  -  -  -  -  8.62 

Water          -  .  -  -  -  -  10.31 


97.63 


Chemical  analysis  of  tlte  water  from  the  nUddle  of  Lake  Superior. 

One  imperial  English  pint  of  the  water  of  Lake  Superior  gave,  by 
evaporation,  0.008  grain  of  solid  mMter.  of  which  0.003  was  vegetable 
matter  and  0.005  mineral  matter.  The  mineral  matters  were  carbonate 
of  lime,  carbonate  of  magnesia,  peroxide  of  iron,  oxide  of  maganese, 
and  sulphate  of  Kme.  The  gaseous  matter  dissolved  in  this  water  wab 
a8(*«itaiaed  to  be  3.23  per  cent,  of  its  bulk.  The  gases  are  atmospheric 
air  and  carbonic  acid  gas.  Prom  this  analysis  it  is  evident  that  the 
water  of  the  great  lake  is  remarkably  pure.  It  derives  the  small  propor- 
tion of  organic  matter  in  it  from  the  tributary  streams  which  mn.  \Jmo>x%V\ 
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bogs  and  swamps,  and  empty  into  the  lake  at  TEurious  points.  Living 
aquatic  plants  on  the  borders  of  the  lake,  in  sheltered  harbors,  were  ob- 
served to  give  off  oxygen  gas  abundantly,  so  as  to  saturate  the  watt:r 
with  it  and  to  rise  in  bubbles  to  the  surface.  This  can  be  observed  when- 
ever the  sun  shines  on  the  subaqueous  plants.  Fishes,  it  is  well  known, 
require  oxygen  dissolved  in  water  lo  support  their  respiration,  and  they 
produce  by  their  respiration  carbonic  acid  gas,  which  is  consumed  by 
plants.  It  is  probable,  therefore,  that  the  water  near  growing  aquatic 
plants  will  contain  a  larger  proportion  of  dissolved  oxygen.  By  agitation 
of  the  surface  of  the  lake  by  winds,  air  is  also  enveloped  and  dissolved 
in  the  water. 

Assay  of  a  rich  sample  of  silt^er  and  copper  are  from  Copper  FbUs  mine. 

This  sample  was  taken  from  near  the  junction  6f  the  trap  locks  and 
sandstone,  and  consists  of  a  mixture  of  metallic  silver  and  copper  in  a 
green  mineral,  which  usually  accompanies  the  silver  of  these  veins.  On 
working  this  sample,  I  took  46,530  grains  of  the  pulverized,  and  washed 
the  earthy  matter  out,  leaving  7,440  grains  of  silver  and  copper.  The 
fine  ore  washed  gave  3,670  grains  of  a  mixture  of  fine  metallic  particles 
and  rock.  The  whole  of  the  washed  metafis  and  oie  weighed  8,350 
grains,  and  on  fusion  gave  4,770  grains  of  m^ta),  which  yielded  51.38 
per  cent,  of  pure  silver  and  48.62  per  cent,  of  copper.  The  whole 
amount  of  silver  obtained  from  this  ingot  was  2,450  grains.  The  copper 
picked  out  in  large  pieces,  added  to  that  obtained  by  analysis,  was  4,920 
grains.  The  per  centage  yield  of  this  ore  was  10£  per  cent,  of  copper 
and  6/,«,  per  cent  of  silver.  This  sample  is  far  above  the  general  aver- 
age of  silver  ore.  Some,  that  more  nearly  represents  that  portion  of  the 
vein,  yielded  firom  1  to  IJ  per  cent,  of  silver. 

Experiments  on  the  separation  of  silver  from  the  sutphuret  of  zinc  of  the 
Prince  vein  on  the  north  sfiore  of  Lake  Superior. 

I  wished  to  ascertain  how  perfectly  the  process  of  amalgation  would 
separate  the  fine  native  silver  from  the  blende,  and  on  three  separate  trials 
on  the  same  sample,  obtained  from  200  grains  of  the  washed  ore,  1st,  14 
grains;  2d,  16  grains;  and  3d,  16  grains.  I  then  took  4U0  grains  of  the 
same  ore,  roasted  it  to  convert  the  sulphuret  of  zinc  into  oxic*e  of  zinc, 
and  then,  by  adding  a  reducing  fiux,  I  converted  the  oxide  of  zinc  into 
metallic  zinc,- which  volatilized,  and  the  silver  was  obtained  in  a  button. 
It  weighed  24  grains,  or  6  per  cent.,  or  12  grains  on  200.  Another  ex- 
neriment  gave,  by  the  same  method  as  last  mentioned,  13^iV«  silver  on 
200  grains  of  ore.  It  is  evident,  therefore,  that  we  need  not  have  recourse 
to  amalgamation  in  separating  silver  from  blende,  for  it  is  easy  to  drive 
off  the  zinc  by  this  process,  and  obtain  the  silver  by  the  furnace  opera- 
tions alone.  This  will  be  a  great  saving  of  expense  in  working  that  ore. 
A  larger  sample,  weighing  1,260  grains,  was  treated  by  the  same  furnace 
operations,  and  tlie  zinC  being  sublimed,  there  remained  after  refining,  118 
grains  of  metallic  silver. 
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perimenison  tketoasKed  ore  obiainedfr^m  the  mills  of  the  Lake  Supe- 
rior Company f  Eagle  river. 

Phis  ore  was  stamped  and  washed  from  the  last  ore  raised  from  the 
le  before  closing  operations.  I  Was  not  able  to  learn  the  amount  of 
k  that  had  been  stamped,  or  the  percentage  yield  of  this  work,  the 
int  having  left  the  mines.  The  richness  of  this  poorly- washed  ore  sur- 
ged me,  for  I  found  that  5,000  grains  of  it  washed  to  2,400  grains,  and 
ed  with  soda,  tibrax,  and  lime,  yielded  an  alloy  of  copper  and  silver 
ighing  L  ,210  grains ;  and  on  analyzing  365  grains  of  the  in^ot,  it  yielded 
73  grains  of  silver,  or  nearly  29  lbs.  per  ton.  1 0,000  grams  of  the  ore, 
re  washed,  were  mixed  with  an  appropriate  flu|[  and  melted.  The 
ton  obtained  weighed  3,046  grains;  219/^  grains  of  this  button  ana- 
5d  gave  3.84  grains  of  silver,  or  53.30  on  the  whole;  or  34^  lbs.  per 
of  the  metal.  So  large  a  portion  of  silver  as  is  contained  in  the  metals 
this  mine  ought  not  to  be  allowed  to  pass  with  the  copper,  but  should 
leparated  from  it  by  eliquation  or  by  sulphuric  acid,  in  case  the  sui- 
te of  copper  produced  can  be  sold  advantageously. 

Analysis  of  copper  pyrites  from  the  Bruce  minSy  St.  Mary^s  river, 

100  grains  of  the  ore  yielded — 

Copper         .            .           .            -  23.000 

Iron             .            -           -            -  25.376 

jSulphur        ....  24.024 

Quartz         -            .            -            -  27.600 


100.000 


*he  regulus  obtained  from  the  roasting  heap  yielded  34iVv  P^^  ^^^^'  of 
per^  and  is  pure  copper  pyrites  free  from  rock. 

vys  of  samples  of  gray  copper  ore  from  the  stode-werke  lode  of  the  StAf- 

folk  Company^ s  mines. 

ample  No.  1  was  from  a  vein  of  clean  gray  ore.    It  yielded  59  per 
t-  of  copper. 

ample  No.  2.  Trap  rock  encrusted  with  carbonate  of  copper,  and  con- 
ing gray  ore.  This  yields  8.6  pet  cent,  of  copper, 
ample  No..  3.  Similar  to  No.  2;  yielded  6.6  of  copper, 
ample  No.  4.  Gray  ore  mixed  with  the  rock.  This  ore  yielded  8.5 
cent,  of  copper.  These  were  average  samples  of  the  ore  first  raised, 
'he  ore  is  somewhat  richer  lower  down,  but  still  too  poor  to  be  worked 
antageously  on  Lake  Superior,  in  the  present  state  of  the  country;  for 
lOugh  there  is  a  large  bed  of  the  ore-bearing  rock,  no  regular  vein  exists 
'e,  and  it  is  not  worth  the  expense  to  erect  stamping  and  washing  ma- 
lery  when  the  vein  is  not  certain. 

miicai  analysis  of  copper  and  silver  ore  of  the  Lake  Superior  Company^ s 

mines  J  Eagle  river. 

ifleen  hundred  grains  of  the  rock  broken  and  pounded  in  a  mortar, 
sifted;  the  large  pieces  of  metal  weighed  198  grains.    The  sifted  fine 
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ore  weighed  1,270  grains.  This  was  washed,  and  680  grains  of  wasl\ 
metab  was  obtained.  Dissolved  these  metals  in  pure  nitric  acid,i 
then  precipitated  the  silver  by  chlorohydric  acid,  and  reduced  the  res 
ing  chloride  to  metallic  silver  by  fusion  with  carbonate  of  potash.  ^. 
silver  weighed  117.75  grains.  This  ore  is  principally  valuable  for 
silver  it  contains. 

Ckemdcal  analysis  of  washed  metals  from  the  mills  of  the  Lake  iSr^i 

Companj/yJaagle  river. 

1;000  grains  of  these  metals  yielded — 

Goppen       ....  918.6 

Silver          -            -            -            -  4p.O 

Rock          .           .           -           -  41.5 


■N. 


1,000.0 


Another  sample  yielded  in  1,000  grains  of  the 

Copper       ....  660.32 

Silver         .....  67.78 

Rock          ....  382.00 


I,000;00 


One  pound  of  the  fine-sift6d  metals  yielded  269 j^  grains  of  silver. 

Assay  of  20^000  grcnns  of  tlue  fine-washed  mstalsfi-om  the  2d  jig,  1 

^iperior  Copper  Company  y  Eagle  river. 

This  metal  yielded  470  grains  of  silver,  or  2.36  per  cent. 

Another  sample  yielded  in  1,000  grains  of  the  washed  metal 
Copper  -  .  .  .        927 

Silver  -  -  -  -  23 

Ro^k  .  -  -  '  60 


1,000 


Another  fiom  the  same  locality  yielded — 

Copper          -           -           ^  -  904 

Silver            -            -           .  -  28 

Rock              .            -           -  -  68 


,      1,000 

Another  sample  of  the  coarse  metals  from  the  jigs  yielded  in  1,000  gi 
Copper       .  .  .  .      922.04 

Silver         -  .  -  '        *        37.96 

Rock  -  -  -  .        40.00 

1,000.00 
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The  first  metals  separated  by  the  kieve  yielded  in  1,000  grains — 
Copper        -  -  .  .        957.8 

Silver         -  -  .  .  6.7 

Rock  -  •  .  .  35.6 


1,000.0 


Working  of  a  sample  of  the  veinstone  Hasted  from  the  Cliff  mine,  on 
JSagle  river y  at  cofnmencement  of  mining  operations. 

This  sampre  was  obtained  from  a  heap  of  two  or  three  tons  of  the  ore, 
and  represents  the  proportions  of  metal  in  the  vein  at  the  surface. 

The  sample  weighed  77,437  grains,  or  eleven  pounds  one  ounce,    Thi? 
was  washed  to  smaller  bulk,  and 

^  The  coarse  washings  weighed   3,158  grains,  or  0  pounds  7^  ounces. 
The  fine  "  "  2,075       «*         0      "      4f      '^ 

The  fine  waste  "  7,000       "         1      "      0        *' 

The  coarse  '*  "        21,437       "         3      "      X        " 

From  thes^  materials  I  obtained  from  coarse- washed  metals  1 ,284  grains. 

fine         ''  "      1,200     *' 

fine  waste  313     *' 

coarse'^  worked  over,  1,278     *' 


4,075 

(f 

silver,  2,005 
-   "       1,650 

€€ 

.   3,65^ 

U 

The  fine-washed  ore  gave    -  - 

The  coarse  workings  gave  -  - 

Amount  of  silver  in  liy^  pounds  of  th^  ore    - 

The  copper  amounts  to  105^  pounds  per  ton  of  rock,  or  5.26  pounds  per 
cent. 

The  silver  amounts  to  663.64  grains  per  ton  of  rock,  or  33.18  grains 
per  cent.  \ 

Experiments  on  the  economical  separation  of  silver  from  copper  hy  means 

of  adds  and  by  lead.  • 

Having  some  samples  of  the  washed  rnetals  from  the  Lake  Superior 
Company's  mine,  on  Eagle  river,  I  made  some  experiments  on  the  sepa- 
ration of  the  silver  from  me  copper  by  the  process  ot  eliquation  and  cupel* 
ation.  Two  hundred  grains  of  the  wash^  metals,  consisting  of  fine  par- 
ficles  of  silver  mixed  with  copper  and  some  trap  rock,  were  melted  with 
100  grains  of  lead;  and  the  whole  being  fused  and  cast  into  a  cake,  was 
submitted  to  eliquation,  the  cake  being  placed  in  a  crucible  with  a  hole 
>erforated  in  the  bottom,  and  this  crucible  being  set  into  the  mouth  of 
mother,  and  heat  applied  to  the  upper  crucible  until  it  was  heated  to  dull 
edness.  By  this  means  the  lead  and  silver,  which  alloy  together,  melt 
ind  run  out  from  the  copper,  and  this  alloy  is  caught  in  the  lower  crucible, 
vhile  the  copper  remains  as  a  spongy  mass  in  the  upper  crucible.  On 
:npellation  of  the  alloy  of  lead  and  silver,  58  grains  of  pure  silver  was 
>btained,  and  neady  all  the  copper  was  obtained  by  refining  the  spongy 
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mass  that  remained.  I  tried  the  experiment  of  determining  how  much 
nitric  acid  was  required  for  separation  of  the  metals  by  acids.  One  pound 
of  the  fine- washed  metals  required  2  pounds  5  ounces  of  strong  nitric  add 
for  solution  of  the  metals»  The  silver  being  separated  by  chloroh3rdrie 
acid  as  a  chloride,  and  then  reduced  by  fusion  with  carbonate  of  potash, 
amounted  to  140  grains.  The  copper  in  solution  was  6,340  grains,  aol 
the  rock  and  oxide  of  iron  amounted  to  520  grains.  It  is  evident,  there- 
fore, that  the  silver  cannot  be  economically  separated  from  the  copper  by 
nitric  and  chiorohydric  acids. 

SeparcUion  of  copper  cfnd  silver  by  means  ofsxdphvric  acid. 

This  experiment  was  made  for  econemicai  purposes — to  determine  the 
expense  of  separation  of  the  metals  by  conversion  of  the  copper  into  a 
sulphate,  to  be  sold  as  such,  and  to  separate  the  silver  in  a  metallic  state. 
One  pound  of  the  fine-washed  metals  of  Eagle  river  was  roasted  in  a 
muffle  until  a  scale  of  black  oxide  of  copper  was  formed ,  atid  then  the 
oxide  was  dissolved  off  by  means  of  hot  dilute  sulphuric  acid;  the  metal 
was  then  returned  to  the  muffle,  and  the  pro(^ess  repeated  until  all  the 
copper  was  oxidated  and  dissolved  and  the  silver  was  left  undissolved. 
This  silver,  bein^  removed  and  dissolved  in  nitric  acid,  precipitated  by 
chiorohydric  acid  and  reduced  by  fusion  with  carbonate  of  potash, 
amounted  to  98  grains.  The  sulphate  of  copper  crystallized  weighed  31 
pounds.  On  weighing  the  acid  employed  in  the  operation,  it  was  found 
that  two  pounds  of  concentrated  sulphuric  acid  had  been  consumed. 
This  method  can  be  practised  economically,  provided  the  sulphate  of  cop- 

r  produced  can  be  sold.  There  was  a  loss  ef  Silver  in  these  operations, 
ut  that  loss  in  works  where  large  quantities  of  the  metal  would  be  roasted 
in  ovens  made  for  the  purpose.  The  conclusion  to  which  I  have  arrived, 
after  a  long  series  of  experiments,  is,  that  for  the  poorer  argentiferons 
copper  we  must  use. lead  and  the  eliquation  process;  but  if  the  metals  are 
rich  in  silver,  sulphuric  acid  maybe  employed.  I  hdve  worked  upon  this 
matter  for  three  years,  and  have  tried  every  method  known  for  separation 
of  the  copper  and  silver,  and  have  decided  that  it  will  be  most  economical 
to  make  use  of  lead,  and,  if  possible,  of  argentiferous  lead,  so  as  to  obtain 
the  silver  from  both  copper  and  lead  by  one  set  of  operations.  The  lead 
may  be  melted  with  one  lot  of  copper,  then  be  run  oft  by  liquation  and  be 
remelted  with  another  lot  of  copper;  and  so,  by  numerous  repetitions  of 
this  process,  the  lead  may  be  charged  with  a  large  amount  of  silver,  so  as 
to  prove  more  valuable  On  cupellation.  There  is  but  6  per  cent,  of  lo^  of 
lead  whqn  this  operation  is  carried  on  in  the  large  way;  for  the  litharge, 
being  blown  over,  is  mostiv  saved,  and  may  be  reduced  to  lead  and  used 
over  again.  In  Germany  litharge  is  used  by  fusion  of  it  with  roasted  sul- 
phuret  of  copper  and  silver,  and  a  liquation  cake  is  obtained  and  submitted 
to  eliquation  in  proper  furnaces,  and  the  lead  is  separated  from  the  silver 
by  cupellation  as  above  mentioned.  The  scoriaceous  sulphuret  of  copper 
remaining  is  then  refined  and  the  copper  is  obtained.  No  works  have  yet 
been  erected  in  the  United  States  lor  effecting  these  operations,  which 
might  be  profitably  carried  on  if  the  washed  metals  of  the  copper  mines 
on  Lake  Superior  could  be  obtained. 
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Analyses  of  minerals  supposed  to  be  new  species  and  varieties. 

While  making  my  first  examinations  of  the  copper  vein  at  the  Cliff  mine 
>n  the  SW.  branch  of  Eagle  river>  in  1845, 1  discovered  a  mineral  which 
xras  at  first  supposed  to  be  a  variety  of  nephrite,  and  with  it  an  anhydrous 
p-ariety  of  prehnite.  I  gave  specimens  of  the  minerals  to  Mr.  J.  D.  Whit- 
ney, jr.,  who  has  analyzed  them  and  published  his  results  in  the  Journal 
of  the  Boston  Society  of  Natural  History,  volume  5,  page  486  et  seq. 
The  following  is  his  description  of  the  compact  wollastonite,  or  table 
spar — the  mineral  so  much  resembling  nephrite,  that  it  was  a  matter  of 
surprise  to  both  of  us  that  it  should  prove  to  be  of  the  same  chemical  com- 
position as  wollastonite.     This,  mineral  Mr.  Whitney  analyzed  in  Berlin. 

"The  wollastonite  which  is  found  on  Lake  Superior  differs  considera- 
bly in  external  characters  from  any  known  variety  of  that  mineral.  In- 
deed, its  true  character  could  only  be  recognise^  by  chemical  examination. 
It  is  remarkable  for  its  excessive  toughness,  which  quality  it  seems  to 
possess  in  a  higher  degree  than  any  known  mineral.  It  is  compact,  with 
an  aneven  fracture.  Its  color  is  light  flesh  red;  hardness,  6;  lustre,  vitre- 
ous to  pearly.  It  is  readily  decomposed  by  adds,  the  silica  separating  in 
the  fr>rm  of  a  fiocky  precipitate.  The  analysis  of  two  specimens  gave  the 
following  results: 

First.  Second. 

Silica    - 

Lime     -  .  .  - 

Protoxide  of  manganese 

Alumina  - 

Magnesia  -  -  -  - 

Carbonic  acid  and  loss 

Water  -  -  -  - 


49.09 

49.06 

46.38 

44.87 

.48 

.93 

,23 

1.28 

.14 

.72 

.90 

2.96 

2.96 

100.00  100.00 


-,  -^ 


-'  The  mineral  is,  therefore,  essentially  a  silicate  of  lime  in  which  the 

oxygea  of  the  silicic  acid  is  double  that  of  the  lime;  the  fotrpula  is, 
^  .        ...  ,  . 

therefore,  Ca«  Si*,  or  that  of  common  table  spar.  The  amount  of  water 
in  this  mineral,  dried  to  100^  C,  was  found  by  two  determinations  to  be 
2.92  and  2.96  per  cent.;  still  the  quantity  seems  too  small  to  allow  it  to 
be  con.'-idered  as  forming  an  essential  part  of  the  mineral;  especially  as  it 
retains  all  its  properties  unchajiged  after  ignition," 

While  on  the  geological  survey  of  Isle  Royale,  I  discovered  another  lo- 
cality of  this  beautiful  mineral  at  a  place  called  Scovill's  Point,  wliere  it 
occurs  in  large  masses  in  the  trap  rocks  on  the  coast,  and  is  associated 
with  the  Anhydrous  prehnite.  I  gave  Mr.  Whitney  specimens  of  the 
mhydrous  prehnite  from  this  locality,  and  hfe  analyzed  it  in  my  labora- 
tory, and  has  published  his  results  in  the  Journal  of  the  Boston  Society 
[)f  Natural  History. — (See  volume  5,  page  487.) 

Mr.  Whitney  names  this  mineral  **  Jacksonite,"  in  tok6n  of  respect  for 
my  mii^eralogical  services  on  Lake  Superior;  but  I  must  decline  the  honor, 
being  opposed  to  naming  minerals  after  persons,  and  agreeing  with  the 
vie\irs  published  by  the  American  Association  of  Geologists  and  Naturalists, 
that  the  names  of  persons  should  not  be  given  to  objects  of  natural  history. 
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1  shall,  therefore,  name  it  '^anhydrous  prehnite,"  as  a  name  which  its 
composition  justifies.     ^^  This  mineral  occurs  in   finely  radiated  and 
lamellar  radiated  masses  of  a  "while  color,  slightly  tinged  with   green. 
Its  hardness  is  6;  specific  gravitj^,  2.881;  lustre  vitreous,  transluceot. 
The  finely  pulvenzed  minerm  is  perfectly,  though  slowly,  dissolved  \sj 
chlorohydric  acid,  the  silica  separating  in  th6  form  of  a  flocky  powder.  Be- 
fore the  blowpipe  in  the  platina  forceps,  it  hises  very  readily  with  stroq 
intumescence,  and  emits  a  brilliant  yellow  light.    A  large  quantity  ol 
soda  dissolves  it  readily;  if  more  of  the  assay  be  added,  it  swells  up  into 
an  infiisible  slag.     It  gives  with  borax  a  colorless,  transparent   glass, 
with  salt  of  phosphorus,  a  glass  enclosing  a  silicious  skeleton,  and  fiantly 
tineed  by  iron." 
The  analysis  of  the  mineral  gave — 

Oityren.  Ratio.         CaleaUte^ 

Silica  -  .  .46.12  23.96  3  .46.17 

...»  ■  ' 

Alumina  and  a  litde  Fe      -    26.91  12.09  U  25.68 

Lime  .  .  27.03  7.90  1  28.14 

Soda  •  •  '        .85 


.u 


99.91 


The  oxy^n  of  the  silica,  alumina,  and  lime  being  as  3  :  1| :  1,  or 

6-:  3  :  2,  the  formula  will  be  Ca«  St  -f  A/  St.  This,  it  will  be  perceived, 
is  the  formula  given  by  Walmstedt  fQrprehnite,.except  that  it  contains  no 
water.  This  mineral,  <^  ^ned  at  100^  C.,  was  found  to  contain  less  than 
Vt  per  cent  of  water," 

OdorastroUfe, 

This  mineral  was  found  on  the  shores  of  one  of  the  islands  in  Rock 
Harbor,  by  John  H.  Blake,  esq.,  while  in  the  employ  of  the  Ohio  and 
Isle  Royale  Mining  Company.  Mr.  Blake  informed  us  of  the  locality, 
and  I  sent  a  party  of  my  sub-agents  to  collect  specimens  of  it;  and,  after 
making  an  exammation  ^vith  the  blowpipe,  I  diiscovered  it  to  be  a  new 
species,  and  gave  it  the  above  name,  in  allusion  to  its  green  color  and 
the  stellated  grouping  of  its  fibres.  On  my  return  to  Boston,  I  em- 
ployed my  assistant,  Mr.  J.  D.  Whitney,  to  make  a  proportional  analysis 
of  It,,  which  he  ejSected,  and  has  published  the  analysis  in  the  Journal 
of  the  Boston  Society  of  Natural  History,  volume  5,  pages  488-9: 

**  The  chlorastrolite  occurs  in  finely  radiated,  stellated  masses,  with  a 
pearly  lustre,  and  slightly  chatoyant  pn  the  rpunded  sides.  Hardness, 
5.5  to  6;  specific  gravity,  3.180;  color,  light  blueish  green.  In  the  open 
tube  it  gives  off  water  and  becomes  white.  Before  the  blowpipe,  it  fuses 
with  great  facility  to  a  greenish  blebby  glass.  It  intumesces  and  swells 
up  like  a  zeolite.  Soda  dissolves  it  in  small  quantity,  and  gives  a  bead, 
colored  by  a  trace  of  manganese;  if  more  of  the  assay  be  added,  it 
swells  up  into  an  infhsible  slag.  It  is  dissolved  by  borax  readily,  and  in 
considerable  quantity  to  a  transparent  glass,  colored  by  iron.    Salt  of  phos- 

?horus  dissolves  it  in  small  quantity,  and  gives  tne  reaction  of  iron. 
V^ith  nitrate  of  cobalt,  it  gives  a  beautiful  blue.     It  is  readily  dissolvdl 
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t)hydric  acid^  and  the  silica  being  entirely  separated  in  the  form 
:ky  precipitate.    The  analysis  gave — 


Oxy^n. 

Ratin. 

1 

• 

* 

,    -    36.99 

19.22 

3.00 

ina 

"- 

. 

-    25.491 

• 

V 

13.90 

2.10 

ide  of  iron 

and  a 

UtUe  Fe 

-      6.48) 

. 

- 

- 

-    19.90> 

- 

- 

• 

-      S.TOS- 

«.50 

1. 01 

h 

• 

- 

.40) 

r  ■ 

0- 

m 

1 

-      7.22 

6.40 

1.00 

** 

100.18 

' 

•  ««• 


atioof  the  oxygen  H  R  R  and  St  being  1  :  1  :  2  :  3,  the  formula 

C«*  /  S»  +  2  A/  /  St  +  3  H. 

Na«3  Fc) 

s  formula  would  be  that  of  meionite^  with  the  addition  of  three 
water.  A  small  portion  of  iron  exists  in  the  mii^eral  aei  protoxide^ 

he  analysis  gives  a  slight  excess  of  the  bases  R. 

is  mineral  was  named  by  Dr.  Jacksdn  in  allusion  to  its  peculiar 

.  structure  and  greenish  color.    It  receives  a  fine  polish,  and 

form  beautiful  ornaments  for  setting  in  jewelry,  could  it  be  found 

tity  sufficient  for  that  purpose." 

lot  think  it  can  be  emjployed  as  an  ornamental  stone,  for  it  is  not 

Lough  to  receive  a  fine  polish,  and  its  color  is  too  undecided  to 

t  i^ttractive.    This  mineral  was  analyzed  m  my  laboratory. 


•^ 


turn  and  emalysis  of  black  oxide  of  comer  from  the  vein  near  Fhrt 

WUkinSy  Qjpper  Harbor, 

ig  the  winter  of  1848, 1  employed  Mr.  J.  p.  Whitney,  my  assist- 
the  analysis  of  a  pure  sub-crystalline  specimen  of  the  black  oxide 
er,  which  I  obtained  from  the  mine  in  1845.  He  found  it  to  con- 
1 1.2  per  cent,  of  silicious  matter,^  with  traces  of  lime  and  oxide  of 
Phis  specimen  yielded  98.8  per  cent,  of  pure  black  oxide  of 
which  contains  78.868  of  copper  and  19.931  of  oxygen.  •  Mr. 
y's  analysis  gave^ — 

Copper  -  -  -  -    79.86 

Oxygen  -  -  -  -    20.13 

Dl.  a.  Hayes  and  Mr.  J.  E.  Teschemacher  found  some  crystals  of 
ck  oxide  in  the  masses  of  ore  brought  from  this  mine  to  the  Rox- 
liemical  works,  which  Mr.  W.  has  thus  described,  (Proceedings 
Society  of  Natural  History,  p.  103:) 

bstance  tesseral,  crystallized  in  cubes,  with  their  solid  angles 
J.    Hardness  3j  specific  gravity  6.25j  color  steel  gray  to  black;  * 
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lustre  metallic.  The  earthy  varieties  acquire  a  metallic  lustre  on  being 
scratched  or  cut  with  a  knite/' 

The  massive  ore  is  frequently  mixed  with  particles  of  green  hydrous 
silicate  of  copper  scattered  through  the  black  oxide.  JPurer  specimens 
are  lamellar  oxide  of  copper^  with  the  crystalline  folia  interlacing  or  ag- 
gregated irregularly. 

The  Copper  Harbor  vein  is  the  only  one  of  solid  black  oxide  of  copps 
known.  Pulverulent  black  oxide  is  "copper  smut,''  and  is  of  frequeiit 
occurrence  in  other  mines;  and  crystals  ol  oxide  of  copper,  resembling  in 
appearance  specular  iron  ore,  are  found  in  Mount  Vesuvius,  filling  caviti^ 
in  lava,  and  encrusting  the  old  lavas  of  Mount  Sonuna. 

Analysis  of  a  Hack  mineral  found  by  Mr.  Barnes  in  toumship  58^  rangt 

9Sy  sections  12  and  13. 

*  This  mineral,  along  with  felspar,  in  large  aggregated  crystals,  was  found 
to  compose  the  north  side  of  a  hill  in  the  above  locality.  The  rock  con- 
tains, in  addition  to  the  above  ingredients,  magnetic  iron  and  titanic  acid. 
The  best  crystals  were  carefully  picked  out^  and  the  magnetic  portion, 
after  being  coarsely  powdered,  was  sep^ted.  The  minetal  thus  freed 
from  impurities  was  analyzed  by  Mr.  R.  Cropley,  and  consisted^  in  lOO 
grains,  of— 

Silicic  acid  -  -  -  •»  .  .    61.28 


Alumina 

Protoxide  of  iron 

Protoxide  of  manganese 

Lime 

Magnesia 


ir.l2 

3.90 

.99 

19.65 
7.33 

100.17 


From  the  above  composition,  it  is  evident  Uiat  this  mineral  is  pyroxene. 
Its  specific  gravity  was  found  to  be  3.478;  hardness  6.6;  lustre  splendent; 
color  brownish  black;  streak  gray.  Before  the  blowpipe  alone,  fuses  to 
a  black  glass.    With  soda,  it  gives  the  reaction  for  mangapese. 
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t^ecific  gravity  of  trap  rocks  from  Keweenaw  point. 


e  black  trap  from  Copper  Harbor 
daloidd  trap  firom  near  Porter's  island^ 
Harbor  •  -  - 

^gdaloidal  trap  from  the  extremity  of 
law  point         -  -  • 

gdaloidal  trap  from  Eagle  Harbor 
LC  trap,  with  crystals  of  red  felspar, 
3pper  Rock  Company's  location  on  the 
ide  of  the  trappean  belt  of  Keweenaw 

•  *  «  •  B 

hyry  of  the  Lac  la  Belle  mines,  Bohe- 
nountain,  Keweenaw  point,  sub-crys- 

)idal  trap,  containing  about  8  per  cent. 
lUic  copper,  from  Lake  Superior  Co.'s 

Ample  gave      -  -  - 

red  jaspery  rock,  supposed  to  be  a 
)rphie  sandstone,  from  near  Lac  la 
SAount  Houghton  '  ~  ' 

iepidote,  cohtaining  fine  spicules  of  cbp- 
ted  with  it,  from  Isle  Royale,  contains 
3r  cent,  of  metallic  copper        -  - 


Weifhtofone 
Cubic  foot  in 
pounds. 


168A 
171^ 


172 


164.V 


193J 
193A 


160/, 


303,1^ 


BOtLB. 

:ter  and  chemical  composition  of  the  soils  on  Keweenaw  point. 

obvious,  from  the  nature  of  the  forests  on  Keweenaw  point,  that 
on  the  trap  rocks  differed  essentially  from  those  on  the  sandstone, 
r  where  the  soils  were  unmixed  by  drift  agencies.  Hard  wood 
3s,  with  large  scattering  pines,  and  a  comparatively  open  growth, 
ize  the  trappean  soils^  while  spruce,  arbor^'Vitae,  tamarack,  and  fir 
lund  moire  on  the  sandstone  soils,  and  are  more  dwarfish  and 

A  difference  of  level,  in  a  great  measure,  determines  the  char- 
those  soils  in  part.  The  sandstone,  being  generally  lower,  is 
impy.  But,  even  where  the  two  rocks  are  on  the  same  level,  the 
i^aiice  of  hard  wood  trees  characterizes  sufficiently  the  trap  ranges, 
)  the  surveyora  to  designate  their  position  with  a  considerable  de- 
ccuracy;  while  their  more  exact  Imes  of  contact  are  still  better 

by  the  magnetic  needle,  the  trap  rocks  being  more  highly  mag- 
d  even  polarized,  at  their  lines  of  contact  with  the  sandstone. 
m  alone  would  not  be  a  sufficient  guide,  for  the  trap  is  also  polar- 
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ized  at  its  disjunctions^  where  seams  of  veins  divide  its  masses.    Hence 
we  have  also  to  regard  the  native  forests  as  additional  evidence.    In  a 
country  where  the  snow  &lls  as  soon  as  the  deciduous  trees  begin  to  shed 
their  foliage^  there  is  less  decomposition  of  the  dead  leaves  than  in  warmer 
climates,  and  a  heavy  mantle  of  foUage  accumulates  in  the  forests.    Tim 
also  seems  to  modify  the  soil>  by  preventing  the  ready  access  of  air  to  thi 
organic  matters.     Therefore,  the  unveltilated  soils  are  different  from  those 
which  have  been  cultivated,  and  the  acid  matters  produced  by  decay  of  a 
superabundant  covering  of  dead  leaves  render  new  soils  less  fertile  than 
they  would  become  after  a  few  years  tillage.    Hence  the  first  attempts  at 
cultivation  of  the  soils  of  Keweenaw  point  did  not  give  very  fevorable 
results;  but  further  experience  has  proved  that  the  soils,  especially  those 
of  trappean  origin,  are  warm,  jsweet,  and  fertile,  producing  all  the  usual 
culinary  vegetables  of  northern  climates  lui^uriantly. 

The  ashes  produced  by  burning  the  forest  trees  neutralizes  the  acidity 
of  the  soil;  and  where  this  fertilizing  agent  is  spread  on  the  soil,  it  inva- 
riably renders  it  extremely  good,  so  that  large  and  thrifty  plants  spring  up 
upon  it,  and  wheat,  barley,  oats,  and  English  grapes,  and  especially 
herd's-grass>  grow  admirably.  Potatoes  are  the  most  valuable  pixxluce  of 
new  lands  in  that  country,  and  this  crop  prepares  the  land  for  other  crops 
which  could  not  be  advantageously  grown  upon  it  at  first.  Oats,  for  in- 
stance, grow  too  rank,  and  do  not  nlL  well,  on  the  new  soil,  but  thrive 
well  after  a  few  crops  of  potatoes  have  been  raised.  The  same  will  be 
found  to  be  the  case  with  wheat  and  barley,  which  have  not  yet  been 
raised  there,  excepting  by  the  accidental  scattenngs  of  some  of  the  grains. 
Winter  wheat  will,  I  doubt  not,  be  ultimately  raised  in  this  soU;  and 
spring  wheat,  I  know,  will  do  well  on  cultivated  land.  Root  crops  inra- 
riably  succeed  in  all  parts  of  that  district. 

Although  I  attach  but  little  importance  to  chemical  analyses  of  soils 
taken  in  the  forest,  knowing  how  much  they  will  change  in  character  by 
cultivation,  I  thought  it  might  prove  interesting  to  analyze  a  well-charac- 
terized specimen  oi  soil  from  the  two  great  rock  formations  on  the  point; 
and  I  therefore  selected  those  which  were  perfectly  characteristic,  and 
which  had  been  tilled  and  rendered  somewhat  uniform  by  admixture  of 
their  particles.  One  of  the  samples  selected  for  analysis  was  taken  fiom 
a  pure  sandstone  soil  at  Mr.  Meneclier's  garden  at  L'Anse,  near  the  head 
of  Keweenaw  bay.  This  soil  has  been  cultivated  for  some  time,  and  is 
tolerably  fertile,  producing  the  usual  culinary  vegetables.  The  analysis 
was  made  bjr  Mr.  R.  Cropley.  ^ 

6,056  grams  of  this  soil,  sifted  in  the  usual  m^ner  for  determining  the 
degrees  of  fineness  of  the  ingredients,  gave,  by  this  mechanical  separa- 
tion— 

Pine  gravel    -  -  •  -196  grains. 

Pine  loam     -  .  .  .  .  4,86d     « 


5,056 


(C 
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Ihemical  analysis  of  100  grains  of  the  fine  loam  gave  — 

Water          -            -            .           -            -            -  .73 

Organic  matter         -           -           -            -            -  2.92 

Insoluble  silicates  and  silex           -           •           -  94.24 

Peroxide  of  iron  and  manganese     -            -            -  .92 

Alumina      -            -            -           -           -           -  .47 

Carbonate  of  lime    -          ^           -           -           -  .32 

Carbonate  pf  magnesia        -            -  '         -            -  .07 

Salphates  of  alkalies            -           *.          -           •  .06 

99.73 


X 


selected  a  good  and  well  characterized  specimen  of  trap  soil  from  the 

syth  location,  township  57,  range  32,  section  33,  in  the  middle  of  Ke- 

oaw  point — the  soil  having,  been  cultivated  for  three  seasons,  but  not 

iQied. 

liis  soil  was  analyzed  by  Mr.  R.  Cropley  in  my  laboratory^  and  yielded, 

nechanical  separation- 

Coarse  gravel,  stidpi,  aed  Stones       -  -      782  grains. 

Finer  gravel  -  -  -  -  -      670     " 

Pineloani     -  .  -  -  -  2,196     « 


-^ 


3^548     « 


hemical  analysis  of  100  grainis  of  the  fine  loam  gave — 

Water          -            ...  .  •  .  2.79 

Organic  matter     .   - .          -  -  -  - .  8.93 

Insoluble  silicates  and  silex  -  -  -  81.10 

Peroxide  of  iron  and  manganese  •  •  -\  3.91 

Alumina.      -           -            -  -  -  -  2.61 

Carbonate  of  lime    -            -  -  '     -  -  .46 

Carbonate  of  magnesia        •    ,  -  .  -  ^         -  .25 

Sulphates  of  alkalies            -  -  -  •  .22^ 


100.27 


1  the  mechanicdi  sepamtion  of  the  materials  of  the  soil,  it  was  first 
vated  by  a  sieve  of  |^-iacb  meshes,  and  what  remained  on  the  sieve 
1  coarse  grasreL  It  was  then  sifted  in  a  sieve  with  Vt'^"^^  meshes, 
what  remained  on  this  was  the  fine  gravel  and  sand.  The  fine  loam 
*ed  through  the  second  sieve,  and  was  taken  for  analysis.  The 
mical  ansdyses  were  performed  in  the  usual  manner.  It  will  be  te- 
ked  that  the  alkalies  are  in  a  great -measure  rempved  from  the  trap 
:s  by  decomposition  and  the  action  of  vegetation.  These  soils  are 
racteristic  on  >he  rocks,  occurring  on  the  rocks  which  I  personally 
reyed^  via:  Keweenaw  point  and  Isle  Reyale.  I  was  not  furnished  with 
pies  of  the  soil  surveyed  by  my  assistants,  and  hence  cannot  represent 
r  nature.  Isle  Roy  ale  possesses  precisely  the  same  kinds  of  soil  that 
t  on  Keweenaw  pointy  and  the  K)rest  trees  are  as 'marked  on  the  two 
Ptotu— 32 
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different  rocks  as  they  are  on  Keweenaw  point,  the  tra^soil  being  die 
most  retentive  and  fertile. 

It  so  happens  that  the  trap  rocks  are  the  mineral-bearing  portion  of  the 
country,  and  that  they  are  also  on  the  best  agricultural  land;  hence  reseF 
vation  of  the  trappean  lands  would  exclude  the  best  agricultural  lands 
from  sale,  and  would  oblige  agriculturists  who  could  not  afford  to  pay  the 
price  of  mineral  lands  to  purchase  on  the  poor  sand^iie  districts,  or  to 
refrain  from  settling  in  that  country. 

The  mining  population  will  be  the  ready  purchaser^  of  agricultural 

Produce,  and  it  is  desirable  that  farmers  should  settle  near  to  their  mines. 
!^he  hope  of  finding  a  copper  mine  on  their  land  would  induce  many 
settlers  to  purchase  land  on  the  trap  ranges,  when  they,  would  not  choose 
to  do  so  if  they  had  no  such  expectations;  for  the  climate  is  not  so  inviting 
as  that  of  more  soutliern  States. 

Temperature  of  Lakes  Huron  and  Superior. 

In  the  summer  of  1844  I  made  a  few  observations  on  the  temperature 
of  these  great  lakes  while  passing  over  them,  and  while  employ^l  in  the 
geological  survey  I  have  continued  those  researches,  v  The.  folio  wing  are 
the  results  obtained :  ^ 

July  27, 1844. — Off  Thunder  bay,  Lake  Huron,  the  temperature  of  the 
air  was  20®  C,  or  68°  F.  The  temperature  of  the  lal^e  was  19®  C,  or 
66pp. 

August  2, 1844. — Temperature  of  St.  Mary's  rivei;  was  19|^  C,  while 
the  temperature  of  the  air  was  18°  C. 

August  8,  1844.— At  noon,  in  latitude  47®  ir  N.,  the  temperature  of 
Lake  Superior  was  9®  C,  or  48.2®  F,;  the  temperature  of  the  air  being 
12®  C,  or  63^^!^®  F.  A  combing  sea  was  the  cause  of  this  elevation  of 
temperature  in  the  water. 

June  22 y  1847. — ^At  3  p.  m.,  the  temperature  of  Lake  Huron  was  9®  C, 
or  48.2®  F.;  while  the  temperature  of  the  air  was  16®  C,  or  59^  F.  The 
surface  of  the  lake  was  tranquil.  In  the  middle  of  Lake  Huron  the  tem- 
perature of  the  water  was  6®  C,  or  42.8®  F.;  that  of  the  air  being  9^  C, 
or  48.2®  F.     Weather  fine;  moderate  wind  and  but  little  sea. 

June  25 y  1847. — Lake  Superior,  off  Grand  island,  had  a  temperature  of 
2i®  C,  or  36.5®  F.j  while  that  of  the  air  was  9®  C,  or  48.2^  F.  Lake 
tranquil. 

July  22, 1847. — ^Lake  Superior,  (north  side,)  off  Pigeon  river:  Tem- 
perature of  the  water  of  the  lake  wa^  3^®  C,  or  38.3^  F.;  while  that  of 
the  air  was  8®  C,  or  46.4®  F.  Nearer  Pigeon  river,  the  temperature  of 
the  lake  was  6®  C,  or  41®  P.;  while  tjiat  of  the  air  was  9®  G.,  or 
48.2®  F. 

June  28, 1848. — Lake  Huron,  off  Saginaw  bay,  at  8  a.  m.:  Tempeia- 
tiure  of  lake,  55^  F.;  that  of  the  air  being  59®  F.  At  10  a.^n.:  tempeia- 
ture  of  lake,  56®  F.;  that  of  the  air  being  56®  F, 

July  7,  1848. — At  9  a.  m. — Anchorage  of  St.  Mary's  river:  Tempera- 
ture of  water,  65^  F.;  while  that  of  the  air  was  66®  F.  Lake  Superior, 
near  Whitefish  point:  temperature  of  the  lake,  55®  F. 

July  8,  1848. — Far  out  in  Lake  Superior,  Keweenaw  point  being  just 
seen  in  mirage:  Temperature  of  the  lake,  38^  F.;  that  of  the  air  being 
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AT^  P.;  weather  fine,  lake  tranquil.    A|  9  a.  m.:  temperature  of  lake, 
39^  P.;  that  of  the  air  being  45*^  P.;  weather  still  fine. 

September  30, 1848.— Lake  Superior,  in  latitude  47^201'  N.,  longi, 
tude  86  W.,  al  8  a.  m.:  temperature  of  the  water  of  the  lake,  43*''  P.; 
that  of  the  air  being  44®  P.  The  weather  had  been  stormy;  sea  heavy, 
strong  wind. 

IX  is  erident  from  these  observations  that  Lake  Superior  has  a  very 
imiferm  temperature  in  its  deepest  parts,  and  that  the  temperature  is  near- 
ly that  of  the  maximum  density  of  water.  It  must,  therefore,  have  the 
same  temperature  at  the  bottom  as  at  the  surface.  Although  so  near  the 
freezing  point  in  summelr,  the  lake  does  congeal  in  winter/ excepting  near 
the  shore  where,  the  water  is  shallow.  ' 

I  In  making  my  first  observations  on  fhe  temperature  of  these  lakes,  I 
chose  the  most  storniy  days,  when  the  wind  made  a  combing  sea,  under 
the  impression  that  the  water  ^ould,  by  this  agitation,  give  the  lowest 
temperature  of  the  lake;  but,  quit^  to  my  surprise,  I  found  the  water 
-always  warmer  after  a  )5toni>.    This  is  o>^riiig  to  the  contact  of  warmer 

s    air  which  is  enveloped  in  every  curl  of  the  waves,  and  transmits  to  the 

i    water  its  heat.     I  found  the  water  most  uniformly  cold  in  calm  weather. 

a 

ObtervcUioTis  for  the  determincUion  of  the  latitudes  of  cerimn  places  on 

1  L/ike  Superior.      ^ 

June  30^  1847, — Eagle  river,  Lake  Superior  Company's  office^  lat.  47^ 
i   23'28".8r-(Whitney's  observation.) 

July  10, 1S47. — Lac  la  Belle^  nain^s,  Bohemian  mountain,  Keweenaw 
point: 

Merid.  alu  of  sun's  upper  limb,  130^  26^  45",  t.  26^  C^  B.  29*20. 

lower  limb,  129°  IS'  15". 
liatitude  calculated,  47^  21'  55". 6. 
Jkty  49, 1847.-^Base  of  Porcupine  mountains,  R,  43  W.,  T.  61  N., 
section  10: 

Merid,  ^t.  sun's  L.  L.,  127°  37'  50',  t-  16°  C.,B.  29.49. 
Latitude  calculated,  46^  49'  2". 
Julj/  20, 1847. — La  Pointe  Ameiicctn  Fur  Company's  store,  west  end 
of  LaJce  Superior: 

Merid.  alt.  sun's  L,  L.,  127°  2r  15",  t  26^  C,  B.  29.22. 
LatiUide  calculated,  46°  46' 2S", 
August  1, 1847.— ^^Little  Finger  of  Isle  Royale,"  east  end  of  the  island: 
Merid.  alu  sun's  L.  L.,  119®  16'  45", 
^    Latimide  calculated,  48°  lO' 25". 
Aufftist  5,  1847.—^*  Gull  rocks,"  Isle  Royale,  in  a  small  cove  on  Isle 
Royale: 

Merid.  alt.  sun's  L*  L. ,  1 17°  29'  45" ;  index  enor  =  ^  15". 
Latimde  calculated,  48°  r  22J", 
August  6, 1847.—^'  Haganon's  Cove,"  Isle  Royale: 

Merid.  alt.  sun's  L.  L.,  117°  10';  index  error  =  —  15''. 
Latitude  calculated,  47^  54'  53i". 
August  7,  1847.— Phelps's  island,  Washington  Harbor,  Isle  Royale: 
Merid.  alt,  sun's  L.,L.,  116*>  45'  45", 
Latitude  calculated,  47®  50*351^ 
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August  8, 1847.— Card's  point,  W^^hington  Haii)or,  Isle  Royale: 
^  Mend.  alt.  sun's  L.  L.,  U6*  W  5",  t.  22P  C,  B.  29.6. 
Latitude  calculated,  47^  51'  29"- 
August  10, 1847. — ^Rainbow  cove,  southwest  end  of  Isle  Royale: 
Mend.  alt.  sun's  L.  L.,  116^  3'  50",  t.  19® C,  B.  29.67. 

Latitude  calculated,  47®  57' 9V'. 
August  17^  1847. — Rock  Harbor,  camp  opposite  the  entrance  of  die 

harbor: 

Meridional  altitude  sun's  U  L.,  110"  18'  46". 

Latitude  calculated,  48^  04' 40".8. 
August  18, 1847.— Meridional  alUtude  sun's  L.  L.,  10ff> 38'  45". 

Latitude  calculated,  48®  04'  41".L    : 
August  20y  1847-— Meridional  altitude  sun's  U.  L,  109°  24'  00". 

Latitude  calculated,  48*'  04^  35^'. 6. 
August  21, 1847.— Meridional  altitude  sun's  U.  L.,  108^  44^  16''. 

Latitude  calculated,  48®  04^  36^9. 
August  22, 1847.— Meridional  altitude  sun's  U.  L.,  107®  OC  46". 

Latitude  calculated,  48^  04'  38".6. 
August  23, 1847.— Meridional  altitude  sun's  L.  L.,  106^  19'  60". 

Latitude  calculated,  48®  04' 61".7. 

List  of  townsh^  sections  which  contain  veins  of  copper  and  copper  ores. 

The  geological  map  of  Keweenaw  point  which  accompanies  this  report 
represents  the  positions  of  all  the  niines  which  have  been  opened  on  Ke- 
weenaw point,  and  the  limits  of  the  metalliferous  trap  rocks.  It  is  there- 
fore unnecessary  to  detail  in  words  what  is  better  represented  on  the  map, 
and  I  shjall  theiefore  only  define  the  positions  of  the  known  copper  veins, 
and  designate  the  sections  on  which  there  is  a  proba1;Hlity  of  findlne  ethers^ 
not  warranting  the  certainty  of  filnding  valuable  mines  on  them,  but  only 
ppinting  oiit  the  positions  where  they  are  most  likely  to  be  found,  and  on 
land  sufficiently  elevated  for  mining  purpose^.  / 

I  shall  first  designate  sections  known  to  contain  veins  of  ^pppef  or  cop- 
per ores. 
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Dthip. 

Range. 

Section. 

Deaeription  of  ore. 

58 

29 

29 

Gray  §ulphuret  of  copper. 

» 

29 

32 

Do 

$8 

29   : 

31 

Do 

>8 

3« 

34 

Do 

- 

;7 

^ 

6 

Do 

>8 

30 

15 

Native  copper  and  silver. 
Giay,  sulfmuret  of  copper. 

57 

31 

1ft 

57 

31 

,16 

Native  copper  and  gray  sulphuret. 

n 

31 

19 

Do                      do 

>8 

>8 

31 
31 

19 
.11 

Native  eopper  and  silver. 

>8 

31 

12 

Do 

>8 

31 

23 

Do 

58 

31 

24 

Native  copper. 

58 

31 

30 

Native  copper  and  silver. 

57 

32 

36 

Do 

57 

32 

1 

Do 

57 

32 

33 

Do 

56 

32 

7 

Do 

56 

32 

8 

Do 

55 

34 

26 

Native  copper. 

■  , 

1 

<       " 

fewiMhip. 

Rwige. 

•     58 

28 

58 

29 

68 

30 

68 

31 

m»hif  sedioHs  which  prdkcMy  tontain  teins  of  eopper  and  tapper  ores 
on  the  north  side  of  the  tfup  bek  of  Kevkenaw  point. 

Section. 

3,  4,  6,  6,  and  9. 

1,2,3, 11,  and  12. 

7,  8,  9^  10, 12, 13, 14, 16, 17,  and  18. 

12, 14,  15,  80, 21,  and  22. 

>n  this  side  of  the  trap  range,  native  copper  is  generally  found  inregu- 
veins,  with  prehiiite.  S^lphurets  are  very  rare.  The  pietalliferous 
:  is  amygdaloidal  trap. 

On  the  south  side  of  the  trap  beU. 

Sectioim. 

20,  29,  arid  30. 
22  and  23. 

32,  33,  34,  25,  and  36. 
6  and  6. 
1,2,  3,  and  9. 
4,8,  17, 19,  and  36. 
1,  11,  15,  21,  23,  25,  29,  arid  30. 
Ui  this  side  of  the  trap  range,  gray  sulphuret  of  copper  most  frequently 


rownAip. 

Range. 

58 

28 

58 

29 

68 

30 

57 

30 

57' 

31 

56 

38 

&i 

33 

■     i     ■    * 
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occurs  in  porphyritic  trap,  either  in  a  disseminateif  state  in  beds  or  hi 
veins  of  caJcareous  spar.  Native  copper  more  rarely  is  found  in  nanov 
veins. 

Taumship  seciians  on  Isle  lUyede  m  which  veiit*  nf  fiative  copper  ha» 

keenfmmd. 

The  metal  occurs  in  trap  rocks  in  true  and  imbedded  veins^the  fbrmer 
b^ng  generally  narrow,  and  traversing  the  trap  range  at  a  considerable 
angle  with  its  course,  and  having  a  high  inclination^ while  th&  imbedded 
veins  follow  the  course  of  the  trap,  and  have  a  very  moderate-  dip>  com- 
pared with  that  of  the  sandstone  vockfi..  None  of  the  mines  thus  &r 
opened  have  been  sufficiently  proved  as  to  be  regarded  valuable  for 
working,  though  some  of  them  have  yielded  a  considerable  ^^uantity  of 
copper — enou^  to  encoumge  deeper  ei^lomtioBS^ 


Township. 

Bange. 

Section. 

6T 

32 

35. 

66 

33 

3  and  4. 

66 

34 

13: 

66 

34 

22,  23^  26,  and  33; 

66 

34 

10. 

66 

35 

9, 10, 12, 16, 2«,  21  ,.28, 2T,28,33,and  34L 

66 

3& 

12,  17,.28,  aod29. 

66 

3T 

23  and  24. 

64 

38 

11  and  19. 

63 

3* 

10. 

It  is  probable  that  veins  of  copper  wilt  be  found  iJong  th€  fine  of 
junction  of  the  trap  and  sandstone  in  ranges  3o;  36,  37,.  and  38,  and 
townships  63,  64,  and  65,  (See  geological  map  of  Isle  Royale  whicb 
accompanies  this  report.)  . 

Respectfully  submitted  by  your  obedient  servant,- 

CHARLES  T,  JACKSON, 


Instmdi&ns  to  George  J.  Dtckens^Uy,  2tf  SuB-agent. 

1  Propeller  brnx^ENpiiTfCE,. 

July  8,  1848. 

Sir:  Tou  aw  hereby  authorized  to  vfeit  and  ex^lorp  Isle  Bi»yale  for  the 
purpose  of  ascertaining  the.  nature  of  tne  rocks  and  minerafe  on  each  of 
the  townships,  and  will  request  Mr.,  Ives,  the  linear  surveyor,  to  fiirnish 
you  with  copies  of  the  plats  of  townships  be  has  sHveyed^  oi  you  will 
ask  the  privilege  of  making  copies  ,of  them  yt)ttrsekV  Then^you  wilt 
designate  on  those  plats  the  ]^aces  where  you  obseive  any  rocky  marking 
the  spot  by  some  sign  on  your  plat,  and  referring  to  it  in  your  notes. 

You  will,  whenever  you  discover  any  copper  vein,  mark  ^he  trees 
around  it  and  make  notes  of  the  spot  in  your  menu)randum  book^aui^oa 
the  township  plats.    You  will  ascertain  the  line  of  junction  of  the  sand- 
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Stone  and  trap  rocks^  which  is  somewhere  between  Washington  Harbor 
and  Datholite  Cove,  fixing  the  direction  of  the  line  by  marking  on  the 
township  plats  where  the.  junction  is,  in  the  interior,  along  its  whole 
course.  You  will  make  profiles  of  the  sections  of  the  island  from  coast  to 
coast;  representing  the  position  of  the  rocks,  marking  the  dip  of  sand- 
stone and  conglomerate,  and  noting  every  included  bed  of  conglomerate 
or  ^ndstone  in  the  trap.  You  will  jdso  notice  every  depression  corre- 
sponding with  the  usual. Qourse  of  the  veins  of  copper  on  the  island. 

Since  you  have  not  instruments  for  measuring  heights,  you  may  make 
estimated  sketches  of  the  hills  and  valleys,  noting  the  places  of  streams, 
ponds,  swamps,  &c.,  and  put  on  the  profile  notes  of  the  exact  nature  of 
the  rocks,  specimens  of  which  you  will  obtain,  mark,  and  preserve  for 
my  examination.  The  width  of  every  vein  tnust  be  noted  at  the  time  of 
measurement^  and  the  course  and  dip,  with  remarks  on  the  nature  of  the 
lode.        : 

You  will  note  every  house  or  improvement,  and  ascertain  who  built 
the  houses  or  made  the  improvements.-  You  need  not  spend  much  time 
on  the  coast,  as  I  have  explored  the  whole  circuit  of  the  island.  You 
need  not  spend  mudh  time  in  the  laxamination  of  swamps,  but  limit  your- 
self to  tite  exploration  of  such  ground  a&  i& suitable  for  mining  operations; 
and  you  will  mark  the  number  and  course  of  all  the  ridges  of  rocks,  and 
mark  their  places  on  the  plats  of  township.  Mr.  Ives  will  doubtless 
jfive  you  copies  of  his  plats;  but  if  he  should  fail  to  do  so,  you  may  make 
oat  as  good  a  plan  as  you  can  yourself,  and  find  your  positions  by  his 
marked  threes. 

After  you  have  completed  the  explorations  you  are  able  to  make,  you 
will  take  passage  to  Copper  Harbor  in  the  first  vess^  going  thither,  and 
report  yourself  to. me. 

You  will  write  to  me  concerning  yout  progress  as  frequently  as  possi- 
ble. In  this  survey  you  will  be  assisted  by  Mr.  James  Mclntire,  who 
will  be  associated  with  yo^.^  v 

Respecifiilly,  your  obedient  servant, 

0.  T.  JACKSON, 

UnUed  Siaies  Chologisi. 


Mr.  Diclcenmm^s  report. 

BoBTOK,  November  10,  1848. 

Dear  Sir:  Complying  with  your  instnictions,  I,  in  company  with  Bfc. 
Jaraes  Mclntyre,  after  our  arrival  at  Rock  Harbor,  Isle  Royale,  proceeded 
to  visit  different  sections  of  the  island.  On  July  II  left  for  Washington 
Harbor,  where  we  found  Mr.  Ives  and  party,  and  obtained  of  him  his 
plats  of  his  work  for  this  season,  and  took  copies  of  them.  Mr.  Ives  finds 
the  west  end  of  the  island  little  letter  than  the  ground  he  ran  oyer  last 
year.  He  says  the  ridges  are  not  quite  so  high  and  less  abrupt  in  their 
formation,  and  the  main  ridge  gradually  disappears  as  he  passed  towards 
the  west  end  of  th^  island.  The  swamps  are  wider  on  this  part  of  the 
island.  The  variation  of  the  needle  greatest  west  on  trap,  18^,  and  from 
20^  to  30^  east;  the  variation  on  the  sandstone  is  from  2®  to  20^,  and  in- 
aeases  as  we  approach  the  trap^ 

We  ran  in  on  section  I  till  we  catne  to  line,  and  between  section  1,  T. 
63  N.^  R.  39  W.,  and  section  6,  T.  63  N.,  R.  38  W.,  north  of  the  quarter- 
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post,  we  found  trap  in  place.  From  thence  we  went  soirth  to  qmrtv- 
post  between  sections  7  and  12.  Here,  in  the  bottom  of  a  brook,  we 
found  trap  in  place.  A  short  distance  south  of  this  is  finmd  sandsKme 
soil,  fillea  with  trap  and  granite  boulders.  The  junction  of  trap  and 
sandstone  must  be  near  this  point;  but,  on  account  of  the  vwampy  natve 
of  the  ground,  extending  from  the  head  of  this  bay  io  the  head  of  Sisb- 
wit  bay,  ail  alone  on  the  line  of  junction,  there  are  no  hidieations  b; 
which  the  line  ofjjunction  can  be  determined  with  aceuiacy. 

We  visited  section  11,  T.  63  N.,  R.  39  W.  This  is  a  sandstone  formi- 
tion.  Proih  this  place  we  went  to  the  ridge  that  forms  the  point  that  runs 
up  into  the  centre  of  the  harbor.  This  is  a  trap  ridge,  on  the  north  side 
of  which ,  on  the  shore  of  the  bay,  the  trap  is  seen  overlaying  the  ccmglcMn- 
erate.  Afler  leaving  the  shore  but  little  rock  is  exposed.  This  is  on  8e^ 
tion  1,  T.  63  N.,  R.  39  W.  I'Vom  this  place  we  returned  to  our  boat, 
and  went  to  the  northwest  point  of  the  island.  Ran  in  on  sfecs.  26^  2Sj 
and  24  of  T.  64  N.,  R.  39  W.,  and  saw  but  very  little  rook  exposed. 

July  19. — Left  Washington  Harbor  for  Siskawit  bay;  stopped  on  T.  f3 
N.,  and  R.  38  W.,  and  ran  between  sections  28  and  29,  20,  21, 16  and 
17,  to  a  perpendicular  bluff  of  conglomerate  1*30  feet  high,  feeing  the 
north,  at  the  foot  of  which  is  a  small  lake.  I  diink  this  place  presents 
one  of  the  best  views  on  the  island. 

At  Siskawit  bay  we  pa:ssed  a  small  distance  with  our  boat  up  a  creek 
on  section  24,  T.  64  N.,  R.  37  W.,  where  we  found  sandstone  in  place  id 
the  bottom  of  the  stream.     In  passing  up  30  yards  further  we  found  tr^q^, 
over  which  the  stream  fells  some  15  or  20  feet.    Above  these  fells  on  the 
left,  as  we  pass  up  the  stit?am  in  section  23,  is  a  conglomerate  ridge. 
This  place  is  the  only  one  where  the  junction  of  sandstone  and  trap  c«d 
be  ascertained  with  certainty  at  the  head  of  this  bay.     Prom  this  plaioe 
we  returned  to  Roek  Harbor.    We  ran  on  a  section  line  &om  the  head  of 
the  harbor  over  McCargoe's  inlet,  and  on  this  line  we  passed  five  smaB 
lakes.    On  the  first  portion  of  this  line  the  ground  is  burnt  over,  and,  as 
is  generally  the  case  on  the  burnt  land  of  this  island,  the  rock  is  left  ex- 
posed, the  timber  fells  and  decays,  making  a  soil  for  a  new  growth. 
There  seems  to  be  fioiland  moss  enough  on  the  whole  surfece  of  the 
island  to  cover  up  the  rock,  but  the  moss  is  mostly  consumed  when  the 
«oil  is  burnt  over,  leaving  the  rock  bare.    The  rest  of  the  soil  on  this  liae 
is  covered  with  a  thick  growth.    A  description  of  each  one  of  these  lines 
seems  to  be  useless,  as  the  country  for  one  mile  is  so  like  another,  that  to 
say  it  is  partly  covered  with  cedar  swamp,  or  with  spruce,  fir,  hackma- 
tack, ana  thick  undergrowth  or  wind&lls,  aind  plenty  of  trap  rock,  I  think 
would  answer  for  the  whole  island.     It  is  my  intention  to  make  acoi^ 
of  the  plats,  and  mark  th&  sections  we  have  run  over,  and  mark  out  toe 
line  of  junction  as  near  as  possible  of  the  sandstone  and  trap. 

On  our  return  from  McCargoe's  inlet  we  started  again  for  Siskawit  bay. 
Stopped  at  Lea's  cove,  and  mn  an  east  and  west  line  to  the  head  of  Rock 
Harbor,  passing  on  the  litie  between  sections  33,  34,  and  35,  T.  66  N., 
R.  34  W.,  and  sections  2,  3,  and  4,  T.  6^  N.,  R.  34  W.  From  -Lea's 
cove  we  went  to  T.  64  N.,  R.  36  W.yand  taking  the  line  between  sec- 
tions 9  and  10,  passed  to  the  north  side  of  the  island,  between  sections  3 
and  4,  T.  64  N.,  R.  36  W.,  and  sections  33  and  34,  27  and  28,  21  and 
,22,  15  and  16,  9  and  10,  T.  65  N.,  R.  86  W.,  then  two  miles  east 
through  sections  10  and  11  to  McCulloch'4s  location^  in  Tbdd  Haibor. 
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Mr.  McCnOoch  has  nine  men  employed^  and  has  at  present  the  best  pros- 
pects of  any  one  on  the  island.  He  is  working  three  different  veins,  two 
o(  irtiich  are  but  a  very  short  distance  from  the  vein  he  was  working 
when  you  visited  his  mines  last  seasim.  After  drifting  on  that  vein  some 
30  feet,  all  signs  of  copper  disappeared.  He  then  sunk  a  shaft  a  short 
distvice  north  of  this  dnft;  and  in  sinkings  or  6  feet,  struck  a  blue  earth 
filled  with  copper  in  the  form  of  shot.  This  bed  was  5  or  6  feet  thick, 
and  below  this  there  .was  a  red  x3olored  rock  filled  with  spar,  but  it  con- 
tained no  copper.  He  left  this,  and  is  now  drifting  in  on  a  vein  on  a 
level  with  the  surface  of  the  lake,  so  that  a  strong  north  wind  carries  the 
water  into  the  drift.  He  has  run  about  60  feet  in  the  whole,  30  feet  of 
which  is  under  ground;  the  veinstone  is  2^  feet  wide;  the  walls  are  well 
defined,  a^  the  vein  dips  70^  west.  There  is  one  sheet  of  oopper  ex- 
posed 8  feet  long,  4  feet  m  height.  ^  How  much  further  it  extends  down 
18  not  known.  It  is  from,!  to  2  inches  in  thickness.  They  also  were 
uncovering  another  sheet.  West  of  this  vein  he  is  sinking  a  shaft,  on  a 
small  spar  vein,  containing  some  copper.  He  has  stilL  another  vein  east 
of  his  house,  which  runs  north  and  soiilh.  He  sank  a  shaft  on  this  vein 
80  near  the  lake  shore,  as  to  oblige  them  to  abandon  it  on  account  of  the 
water,  and  sank  a  shaft  further  inland,  and  in  sinking  this  he  struck  a 
aiBall  spar  vein  running  east  and  west. 

We  left  this  place  and  passed  back  to  the  south  side  of  the  island,  on 
line  between  sections  II  and  12, 13  and  14,  23  and  24,  25  and  26,  35  and 
36,  T.  65  N.,  R.  36  W.  The  junction  of  trap  and  sandstone  is  about  a 
quarter  of  a  mile  firoih  the  lake  shore,  between  sections  35  and  36. 

We  next  went  to  the  head  of  Siskawit  bayy  tod  taking  an  Indian  trail, 
ran  op  to  the  maple  ridge,  passing,  through  sections  28, 29,  and  20;  This 
nofl^e  growth  is  about  4  miles  long  and  30  chains  wide.  We  went  to  the 
comers  of  sections  18  and  20,  T.  64  N.,  R.  37  W.  From  here  ran  west 
two  miles  between  sections  18  and  19,  and  sections  13  and  24,  T.  64  N.^ 
R.  38  W.;  then  ran  south  two  miles,  between  sections  23  and  24,  25  and 
26;  then  few  miles  east  between  sections  25  and  36;  then  m  T.  64  N., 
K  37  W.,  between  sections  30  and  31, 29  and  32,  28  and  S3,  to  our  boat. 

Augusill. — Left  for  Rock  Harbor,  there  to  wait  for  the  pmpeller  Inde- 
pendence. While  waiting  for  her  we  visited  Casde  rock,  ana' stopped  at 
Scovill's  point.  There  is  one  man  left  in  charge  of  this  place^  and  but 
little  has  been  done  since  you  visited  it. 

At  Shawns  location  there  are  three  men  employed  in  sinking  on  a  shaft, 
which  now  reaches  to  the  depth  of  90  feet;  and' tfcie  indications  are  no  better 
dian  when  they  first  oommencedw  I  think  this  is  the  same  shaft  you  saw. 

Mr.  Whittlesey  had  six  or  seven  men  when  we  first  arrived  here,  but 
since  then  all  butXwo  have  left.  He  has  sunk  a  shaft40  feet,  and  drifted 
about  90  feet.    He  thinks  he  has  40  tons  of  25  per  cent,  ore  on  hand. 

The  Isle  Royale  and  Ohio  Miniag  Company  had  a  few  men  employed 
in  sinking  a  shaft  at  Datholite,  when  we  first  can)e ;  the  next  boat  brought 
a  Mr.  M^^ews,  a  Cornish  man,  with  a  few  hands,  and  he  took  charge  of 
the  works.  This  is  the  oh:ly  place  they  are  working  at  present.  Mr. 
Mathews  showed  us  some  v^  good  specimens  of  native  copper,  taken 
from  ^e  bottom  of  this  sliaft. 

Mr.  Douglas  arrived  here  in  the  boat  in  which  we  left  the  islaind,  with 
York^ea  to  finish  the  construction  of  the  copper  fiumace. 
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Mr.  McCulloch's  is  the  only  location  inhabited  on  the  north  side  of  the 
island. 

The, fishermen  have  left  Siskawit  bay,  so  that  Datholite  is  the  most 
western  occupied  place  on  the  south  side  of  the  island;  the  most  eastern 
inhabitants  are  at  Scovill's  point. 

GEO.  J.  DICKENSON. 

To  Dr.  C.  T,  Jacmon,  U.  S.  G. 


Mr.  MclrUyre^M  report. 

Sir:  In  accordance  with  your  request^  I  hereby  give  you  a^synopsis  of 
my  notes  while  engaged  on  the  examination  of  Isle  Royale^  in  Lake  Su- 
perior. 

On  my  arrival,  with  Mr.  Dickenson,  on  the  island,  we  immediately 
commenced  a  search  for  Mr.  Ives,  of  the  linear  survey,  who  was  then 
engaged  on  a  survey  of  the  bland;  and,  as  bis  plats  would  be  beneficial 
to  us,  we  wished  to  obtain  them  before  commencing  our  researches. 

We  accordingly  left  Rock  Harbor  on  the  II th  of  July>  and  coasted  to 
the  west  end  of  the  island,  being  informed  that  Mr.  Ives  was  at  or  near 
Washington  Harbor.    The  coast  you   have  already  examined ;   so  a 
description  of  that  would  be  unnecessary.     On  the  second  day  after  leaf- 
ing Rock  Harbor,  we  arrived  at  Washington  Harbor— or,  as  the  Indiam 
call  it>  Sagauda,  (deep  hole) — and  found  a  recent  encampment  of  the  sur- 
veyors.    Here  we  concluded  to  remain  until  they  sent  out  for  provisions, 
which  they  probably  would  do  in  a  few  days.    We  were  not  disappointed; 
for  on  the  next  day  Mr.  Ives  and  his  party  arrived.     They  had  a  vei^ 
bard  time,  and  complained  bitterly  of  the  difficulties  which  they  have  had 
to  encoimter  in  getting  through  the  woods.     Mr.  Ives  very  kindly  ftir- 
nished  us  with  plats  of  the  island,  and  gave  us  a  good  deal  of  general  in- 
formation in  regard  to  the  character  of  the  country,  which  was  very  useftii. 
After  getting  the  plats,  our  first  efforts  were  to  ascertain  the  junction  of 
the  trap  and  sandstone.    We  accordmgly  entered  the  woods  at  the  foot  of 
Uie  bay,  and  went  in  an  east  direction,  following  a  creek  for  some  dis- 
tance up;  but,  finding  it  a  continuous  swamp,  we  were  unable  to  find  any 
place  where  the  sandstone  and  trap  actually  met;  but,  from  careful  obser- 
vation, we  concluded  it  must  be  between  section  12,  towdship  63  north, 
range  39  west,  and  section  7,  township  63  north,  range  38  west,  as  m 
found  trap  on  the  north  side  of  the  line  and  sandstone  on  the  south,  within 
a  short  distance  of  each  other.    We  also  went  into  sections  11, 1 ,  12^  7, 
and  1 0,  and  our  observations  on  these  sections  confirmed  our  views  that 
the  junction  is  as  you  will  find  it  drawn  on  the  map  of  the  island. 

After  coasting  east  around  the  west  end  of  the  island,  we  entered  tke 
woods  on  a  north  and  south  line  between  sections  28  and  29,  tawnship 
63  north,  range  38  west,  and  went  as  &r  as  section  16,  to  a  bluff  of  con- 
glomerate about  130  feet  high,  where  we  had  the  finest  view  that  1  have 
seen  on  the  island.  On  the  east  of  the  bluff  there  is  a  beautiftil  lake, 
about  two  miles  long,  separated  fixxm  the  great  lake  by  a  narrow  strip  of 
low  land.  On  the  north  is  seen  Washington  Harbor,  with  its  islands, and 
the  high  bluffs  of  the  Canada  shore  in  the  distance.  We  could  find  no 
trap  rock  south  of  the  bluff.  . 
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We  then  coasted  as  &r  as  the  foot  of  Siskowit  bay,  and  eKcamped  in  a 
imall  bay  near  to  it.  The  sandstone  on  the  coast  dips  about  ei^ht  degrees 
to  the  south y  and  is  not  so  fine-grained  as  that  of  the  pictured  rocks  on 
the  south  shore.  Keweenaw  point  was  visible  several  times  during  the 
day.  In  &ct,  it  can  be  seen  from  the  hills  of  this  island  on  any  clear 
day.  About  a  mile  from  the  lake  we  found  the  junction  of  trap  and  sand- 
stone, in  a  creek.  I  went  west  from  the  creek  about  a  mile,  along  an  ab- 
rupt ridge  of  trap;  and  then  went  south  a  mile,  through  a  cedar  swamp, 
and  came  to  sandstone  on  the  south  of  the  swamp:  so  the  junction 
must  be  in  this  swamp.  The  trees,  except  those  on  the  ridge,  are  mostly 
small  spruce  and  cedar.  There  are  some  sugar  maple  and  pine,  with  a 
few  birch  trees^ 

We  then  coasted  east  as  &r  as  Chippewa  Harbor,  'Which  runs  into  the 
island  about  two  miles,  and  is  a  very  good  harbor.  On  the  southwest  of 
the  entrance,  there  is  a  {precipice  150  feet  high,  which  protects  the  hatbor 
from  any  heavy  wind. 

Sunday,  July  23,  we  coasted  as  &r  as  Rock  Harbor,  and  on  the  follow- 
ing day  entered  the  woods  from  the  foot  of  the  harbor,  which  is  about 
three  miles  fir»m  the  entrajice.  We  entered  the  woods  on  a  north  and 
south  line;  and,  on  going  about  a  mile,  we  came  to  a  ridge  of  trap  about 
lOO  feet  highland  beyond  it  came  to  a  small  lake  about  a  mile  and  a  half 
long.  These  lakes  are  so  surrounded  with  swamps,  that  it  is  almost  im- 
possible to  get  round  them.  We  were  therefore  under  the  necessity  of 
constructing  a  raft,  which  we  did  ^y  lashing  some  logs  together.  We 
their  paddled  it  across;  ahd,  lifter  traversing  the  lake,  we  came  to  a  high 
ridge  of  trap;  and>  after  going  about  a  mile  further,  we  came  to  section- 
comer,  range  34  West,  township  66  north,  section  29.)  Heref  we  left  the 
line  and  went  east  about  a  mile,  to  get  round  a  small  lakcw  We  then  took 
the  next  north  and  south  linef,  and  continued  on  it  till  we  came  to  the 
north  shore  of  the  island,  where  we  encamped.  The  character  of  the 
country  we  have  passed  through  to-day  is  a  fair  sample  of  the  island — it 
being^  swampy  in  the  hollows,  with  trap  ridges  running  nearly  east  and 
west,  and  interspersed  with  numerous  small  lakes.  We  passed  no  less 
than  six  lakes  during  the  day. 

Wednesday,  we  started  on  our  return  across  the  island,  after  finding 
the  line  that  we  had  to  follow  near  the  lake  which  we  had  to  cross  yester- 
day. We  then  followed  it  as  &r  as  the  lake.  Here  we  left  it,  ana  went 
west  for  two  miles>  until  we  came  to  the  township  line,,  which  we  kept  on 
till  we  struck  a  trail,  about  five  miles  from  Rock  Harbor,  and  arrived  th^re 
at  nine  in  the  evening.  The  growth  of  wood  on  this  section  is  mosdy 
smalt  cedar  and  spruce,  with  a  few  birches.  The  following  are  the  ranges, 
townships,  and  sections,  which  we  have  been  on  during  the  day:  Range 
34  west,  township  65  north,  sections  5,  6;  range  34  west,  township  66 
north,  sections  35,  32,  28,  33;  range  35  west,  township  65  north,  seo- 
tioBs  1,7. 

Aitgusi  4. — For  the  last  few  days,  the  wind  has  been  so  strong  that  it 
was  impossible  for  us  to  coast  until  yesterday,  when  we  got  as  far  as  Sis- 
kowit bay,  and  today  went  into  the  woods.  We  travelled  on  a  north 
and  south  line,  knd,  after  going  half  a  mile,  camo  to  section-corner,  range 
36  west,  township  64  north,  sections  3,  9.  The  country  has  been  boggy, 
and,  rises  gradually  from  the  lake.  Five  minutes  after  leaving  the  corner, 
came  to  a  ridge  of  sandstone;  and  immediately  aflei  sav^  a  ridge  of  trap^ 
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with  a  gradnal  slope  towards  the  north.  Tlus  is  the  point  where  ths 
junction  of  the  sandstone  and  trap  occurs,  in  a  swamp  hetweeu  the  two 
ridges.  The  ridge  of  trap  continued  to  slope  until  we  came  to  the  quar- 
ter-post. After  leaving  the  quarter-post,  we  struck  Siskowit  lake,  which 
we  went  round,  and  regained  our  line  on  the  other  «ide.  After  leaiiog 
Siskowit  lake,  the  land  is  swampy,  with  a  gradual  rise  towards  the  noiti. 
The  growth  has  been  mostly  tamarack  and  small  spruce,  with  a  few  cedas. 
The  next  section-corner  from  the  lake  is  range  36  west,  township  61 
north,  section  3,  and  range  36  west,  township  65  north,  section  34.  Afie 
leaving  the  corner,  we  passed  two  small  trap  ridges;  the  land  between 
being  swampy,  and  covered  with  small  cedar  and  spruce  trees.  We  then 
came  to  the  quarter- post;  after  leaving  which,  we  came  to  a  ridge  of  trap, 
which  continued  to  rise  till  we  came  near  the  section-comer,  when  it  be- 
gan to  slope  again,  and  continued  till  we  came  to  the  corner,  which  is  in 
a  swamp,  range  36  we^,  township  65  north,  isections  33,  27.  After  lear- 
ing  the  comer,  the  ground  began  to  ascend,  the  growth  being  mostly 
poplar,  spmce,  and  pine.  Shortly  after  passing  the  quarter- post,  yit 
crossed  a  creek, mnning  northeast.  The  growth  after  passing  the  cre^ 
was  spruce  and  (^ar^  with  some  large  birches^  The  grotmd  continued 
to  be  swampy  and  risme  gradually  until  we  came  to  section-comer,  range 
36  west,  township  65  north,  sections  22,  28.  Near  this  there  is  a  good 
deal  of  spotted  maple  and  small  cedars — which,  together  with  lai^  groune 
hemlock,  which  reached  nearly  to  our  heads,  makes  it  almost  impossibk 
to  get  along.  In  about  ten  minutes  after  leaving  the  corner,  we  came  tc 
the  main  ridge  of  the  island,  whicb  I  should  think  was  about  400  feel 
high,  and  very  much  broken  and  precipitous  on  the  north  side.  After  de- 
scending the  precipice,  the  descent  was  gradual  till  we  came  to  the  quar- 
ter-post, which  is  in  a  cedar  swamp.  Immediately  after  leaving  the  swamp, 
we  came  to  a  tamartK^k  bog,  and,  after  crossing  it,  we  ascended  a  ridge  of 
trap  about  300  feet  high.  After  descending  the  ridge,  there  is  a  cedar 
swamp,  which  continu^  until  we  came  to  the  next  corner,  sections  5  and 
21.  After  leaxing  the  comer,  we  passed  four  sitiall  trap  rid^s,  and  then 
crossed  a  tamarack  bog,  with  a  creek  on  the  north  side  of  it.  Runnii^ 
east,  the  next  quarter  post  is  near  the  creek.  After  passing  two  small 
ridges  of  trap,  we  came  to  a  cedar  swamp,  where  the  js^ccron-comer  is^ 
sections  9,  15.  After  leaving  the  comer,  we  ascended  for  some  distance, 
and  then  came  to  a  steep  descent  of  about  200  feet;  after  which,  the  de- 
cline was  slight  until  we  came  to  the  quarter-post,  which  is  in  a  tamarack 
bog.  The  growth  for  the  last  mile  has  been  mostly  tamarack,  cedar,  and 
spmce,  with  a  few  birches.  Irtimediately  after  leaving  the  post,  we  came 
to  a  tamarack  bog,  with  a  creek  mnning  northeast.  We  then  crossed 
three  small  trap  ridges,  the  last  one  with  a  descent  of  about  100  feet.  We 
then  went  on  a  level  till  we  came  near  the  lake  shore,  where  there  is  a 
mgged  descent  of  about  sixty  feet — orange  36  west,  township  65  north, 
section  10. 

I  have  given  you  these  details' to  shqw  that  the  sections  drawn  on  the 
map  must  be  iwariy  correct,  and  could  give  details  like  these'  of  all  the 
ground  which  I  have  gone  over;  but,  as  the  sectional  drawings  exhibit 
the  formation  at  a  glance,  I  concluded  that  it  would  b^  unnecessary  to  give 
the  minutias.  • 

After  making  this  section  across  the  island,  we  visited  Mr.  MeCulloch's 
.Ipcatioh,  it  being  the  only  one  in  operation  on  the  north  shore  of  the 
island.    There  are  two  veins  opened.    The  one  at  the  lake  shore  is  the 
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jDOSt  promising.  He  has  drifted  in  from  &e  lake  shore  abont  sixty  feet, 
and  has  got  out  some  metallic  copper*  *  The  character  of  the  vein  very 
much  resembles  those  on  the  Ontonagon  district,  the  copper  being  in  thin 
sheets,  and  some  distance  apart.    The  vein  runs  NNfi.  and  SSW.,  dip- 

fing  70°  to  the  west.    They  are  now  sinking  a  shaft  from  the  top  of  the 
ill,  and  it  TX^ill  strike  near  the  end  of  the  drift.    After  returning,  we 
coasted  to  the  foot  of  Siskowit  bay,  for  the  purpose  of  ascertaining  the 
}unct]pn  of  sandstone  and  trap  at  that  point.    We  ent^:ed  the  woods  on 
an  Indian  trail  running  NNW.;  and  for  the  first  mile  we  travelled  over, 
sandstone  rocks.   Gradually  ascending  fiom  the  lake,  in  a  little  more  than 
a  mUe  from  it  we  came  to  a  swamp,  with  a  creek  on  the  north  side  of  it, 
running  west.    We  afterwards  ascertained  that  this  stream  is  the  same 
that  onpties  into  Washington  hsgrbor,  and  is  called  Mnllet'a  creek .  On  the 
north  of  this  creek  the  trap  fonnalion  commences,  so  that  the  junction 
'  must  be  very  near  it^    The  forest  consisted  of  large  cedar  and  spruce, 
'  with  some  birch  audsugarrmaple  trees.    After  going  &bout  a  mile  further, 
we  came  to  the  high  ridge,  where  the  growth  is  sugar-maple«    The  other 
'  trees  are  cat  down,  so  that  the  maple  will  have  the  bpiefit  of  the  s]un. 
^Thereis.a  good  deal  of  maple,  and  sugar  is  made  in  this  grove.    The 
^  ridge  is  about  600  feet  hi^,  and  ia  the  hdghest  point  on  the  island.   The 
>'  lake  caa  be  seen  on  every  side.  ^         '  ' 

^  .  Youis,  r^spectftxDy, 

^  JAMES  McINTYKB. 

*     Dr,  O.  T,  Jack0pn, 


Hqmi  of  Oearge  OtviUe   Barnes^  assi^ant  9ub*agerd   UniiBd  8Uties 

geological  survey* 

On  our  way  to  Lac  la  Belle  w'e  were  detauied  at  HoiBe*shoe  Harbor 
by^  bead  winds,  and  I  was  detached  to  explore  and^  examine  the  hills 
liack  of  the  harbor.    I  fpUowed  a  section  line  one-fourth  mile  W(tet  of  the 
harbor,  and  pursued  it  south.    The  quarter ^st  is  near  the  lake;  and  at 
this  point  I  saw  trap  .rock,  it  being.<an  extension  of  the  belt  ^t  Copper 
Harbor.    Proceeded  south  to  sopue  high  hills  of  conglomerate  on  R,  28, 
T.  5%  S.  36,  neax  the.town  line,  at  which  dace  I  made  a  barometrtpal 
ob^i^rvatibn.    This  hill  is  one  of  the  first  objects  seen-oh  amroaching 
Keweenaw  point  on  die  lake,  it  being  pan  of  a.  lon^  range  of  Jiigh  hills, 
extending  notd  the  easterty  end  of  I^e.  Fanny  Hooe  neariy  to  the  end 
of  the  pcMnt.    The  place  measured  by  me,  I  think,  ie  the  hiffhest  of  the 
'whoLe  range.    This  same  range  of  conglomerate  hills  extends  to  Agate 
Harbor,  with  the  exQeption  of  Uie  break  at  C(^per  Harbor  and  Fanny 
Hooe  lake.    On  returning  to  the  boat,  I  measured  all  the  important 
points  on  the  section — ^the  figures  I  shall  give  in  the  appendix^    At  Lac 
k Belle  I  took  the  elevation  of  the  hill,  and  went  with  Messrs.  Foster 
and  Hill  to  the, north  side  of  the  bluff,^ ^here  some  exploratioos  had 
be^i  made  for  a  vein  which  waa  supposed  to  tiavecse  the  mils.    The  ex- 
pk^ers  had  uncover^  but  little  of  the  lock,^^  and  no  satisfiictory  conclu- 
sions could  be  arrived  at  by  a  hasty  view.    They  had  run  the  course  of 
the  vein  in  the  adit  through  the  hiU^  and  at  difieiient  pointa  on  the  bluff 
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they  have  prospected  for  the  vein.  The  rock  at  the  summit,  and  on  fee 
north  side  of  the  hill,  is  hard  conipact  black  trap.  A  chlorite  rock  seems 
to  dip  under  the  hill.  Further  down,  near  Lac  la  Belle,  the  conglom- 
erate and  sandstone  appear.  We  examined  the  workings,  and  took  spe 
cimens  of  ore  and  wall  rock. 

I  proceeded  to  Copper  Harbor  (in  the  boat)  on  the  16th  of  July. 

Jviy  19. — Crossed  Lake  Fanny  Hooe  in  boat,  and  took  trail  for  Bost 
and   Pittsburg  Company's  workings.    Examined   hill  on  which  tl 
have  mined  a  little,  by  driving  two  drifts  into  the  hill  on  a  number 
small  veins  of  quarts  and  prehnite,  with  a  little  copper.    The  veias 
disconnected,  tind  branch  out  like  a  tree.    The  rock  near  the  base  o:f 
bluff  is  similar  to  that  in  same  position  at  Lac  la  Belle,  and  ^hang^ts 
character  three  times  before  on  the  route  to*  the  summit,  where  it  is 
compact  crystalline  tn^.     I  made  observation  with  barometer  at  ba.^ 
the  hill,  and  at  the  summit,  to  determine  its  elevation.     Returning 
the  north  side  of  the  hill,  I  found  near  the  base,  at  a  small  brook,  a  L  < 
of  pyroxine  rock,  which  seemed  to  form  the  baie  of  the  whole  ran^ 
hills.    As  fiur  as  I  examined  it,  this  rock  gradually  ran  into  black    ^ 
pact  trap*     I  made  a  nu^lber  of  observations  on  my  way  back, 
next  day  I  visited  the  same  location,  and  examined  the  bluff  south 
cabins,  where  I  found  the  same  rock  as  described  yesterday,  at  th 
of  a  hill.    The  hill  itself  is  composed  of  the  same  hard  compact 
and  is  part  of  the  same  range  as  the  one  where  they  have  been  mL 
I  saw  trap  1^  mile  south  from  Copper  Harbor,  in  place.     The  la 
this  vicinity  is  very  uneven.     I  ascended  a  high  hill  and  descende( 
cedar  swamp  below.     The  timbei  is  mostly  hemlock  and  cedar. 

Jxdy  25. — I  left  Eagle  river  in  company  with  Messrs.  Foster  an 
to  measure  a  section  across  to  Torch  lake.  We  examined  all  the 
in  our  route,  and  I  measured  the  most  important  points  as  far 
Forsyth  Company's  mine,  when  my  barometer  gave  out,  and  I_ 
obliged  to  leave  the  section  unfinished:  the  observations  will  be  .fc: 
with  others  in  the  appendix.  At  Eagle  river  I  followed  the  bed  ofl 
river  from ihe  Lake  Superior  Company's  mine  to  the  lake,  and 
eleven  alternating  belts  of  trap  and  sandstone.  The  sandstone  taJr^* 
course  nearly  southwest,  and  dips  from  27°  to  30^  northwest.  '^ 
belts  of  sandstone  vary  in  width  from  10  to  150  fe^t.  The  first  sa^ 
stone,  after  leaving  the  breccia  at  the  mine,  is  seen  about  500  feet  do^ 
the  river  from  the  third  fells,  and  is  60  feet  in  width,  and  dips  32°.  F 
ceeding  down  stream,  I  paj^ed  over  amygdaloidal  trap  for  200  fe 
when  I  saw  a  belt  of  sandstone  10  feet  in  width,  with  the  same  dip  m 
direction  as  the  last;  then  75  feet  on  another  belt  of  sandstone  60  f^ 
wide;  then  compact  trap  120  feet;  and  another  belt  of  sandstone  40  ff 
wide,  dipping  30°;  and  so  I  proceeded  to  the  mouth  of  Eagle  river,  sdE 
passing  over  10  or  11  of  these  alternations.  At  the  saw  mill  I  came 
conglomerate,  which  continues  to  the  lake  shore. 

Augxist  1. — I  left  Eagle  Harbor  with  Mr.  Hill,  to  measure  section 
Lake  Gratiot,  and  proceeded  by  way  of  the  Copper  Falls,  Northwestei 
Bufialo  and  Michigan  Companies'  mines,  at  all  which  places  I  took  t 
elevations  by  the  barometer,  and  examined  the  workings  of  the  miw 
and  noticed  at  Copper  Falls  seveiaL  alteraa:tions  of  trap  and  sandsior 
similar  to  those  in  the  bed  of  Eagle  river.  Returning  north,  1  travel! 
along  by  the  section  line  to  Grand   Marrais   harbor.     At  the  falU 
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'Ktecco  river,  on  section  12,  range  31,  township  57,  I  saw  numerons 
dtemations  of  trap  and  sandstone;  the  sandstone  had  a  dip  of  25^.   North- 
west of  these  falls  1  saw  a  sandstone  belt  of  twenty  or  thirty  feet  wide, 
4euabreccia  and  trap.  The  falls  precipitate  themselves  over  breccia,  which 
cominues  for  thirty  rods  below,  where  I  saw  variegated  sandstone,  which 
J'ps  northwest  20°.    The  junction  of  sandstone  and  trap  at  this  ooint  can 
*  ^^"^  laid  down  as  being  on  northeast  quarter  of  section  13,  range  dl,  town- 
^Iiip57    The  junction  of  these  rocks- comes  on  north  quarter  of  sections 
^and  16,  one-third  mile  south  of  section  line  between  9  and  16.     Ex- 
iled the  old  workings  of  Copper  Rock  Company,  which  are  on  this 
^^n.    The  comminy  worked  a  vein  of  calc  spar  in  amygdaloid,  with 
^/iwic  success.    Returu^  to  Eagle  river  by  Suffolk  Company's  road. 
'^  Copper  Harbor  and  went  south  from  Panny  Hooe  lake,  1^  mile, 
^*  I  saw  the  trap  rock;  then  took  a  southeast  course  to  Massachusetts 
^pany 's  cabins,  where  I  saw  some  rock  as  before  described  at  the  Pitts- 
?^d  Boston  Company's  mines,  (as  pyroxine.)  This  bluff  is  one  of  the 
e  raxtge  of  hills  as  that  where  the  mine  is  opened,  the  rock  occupying 
^^P^^^    position  as  at  that  place.     This  company  has  worked  a  vein  of 
life  i  n  hard,  compact  trap.    I^he  veinstone  contains  small  particles  of 
^  oopper  disseminated  through  it,  but  not  sufficiently  rich  to  warrant 
'I*    expenditures^  its  width  js  from  two  to  six  inches,  and  its  course 
^  O*^  east  on  the  surface.     Made  observations  with  the  barometer  at  this 


proceeded  in  a  southeasterly  direction  to  the  cabins  of  the  Bos« 
^^^JTipany,  on  south  side  of  the  points     I  passed  to-day  through  four 


,  one  of  which  was  nearly  half  a  mile  long,  and  was  covered 
^  S^iod  ciop  of  grass.  At  the  point  where  these  cabins  are  situated,  I 
j^^^  4hat  thjB  rock  near  the  lake  shore  is  very  much  disturbed,  and  re- 
'^  jasper  or  altered  sandstone.   It  does  not  take  the  course  of  the  trap 

^^^^  seems  to  follow  the  coast  along  in  a  southwesterly  direction. 

Y^ving  the  cabins  I  went  along  the  shore  to  exdmine  the  rocks. 
■^^irds  of  ft  mile  froqi  the  cabin  I  saw  altered  sandstone  again^  which 
^^d  onethhrd  of  a  mile  west,  when  we  came  to  trap  on  southeast 
^^  of  township  14.  Three-fourths  of  a  mile  further  along  the  coast 
^  breccia*  Near  the  cabins  of  the  Massachusetts  Company  I  saw  a 
^  ^^  altered  sandstone  which  was  fifteen  feet  wide,  which  is  near  to  the 

^^^kings  of  the  Massachusetts  Company.  Where  trap  occurs  oh  sec- 
^y^  I  saw  variegated  sandstone.  On  the  lake  shore,  jasper  appears  on 
^^1^8  26  and  2?,  near  the  fish-house  at  the  point.  On  section  35 
itphyry  was  seen  for  nearly  one  fourth  of  a  mile,  and  it  continues  nearly 
>  B^outreal  river,  where  we  saw  trap  again;  The  variegated  sandstone 
seeQ  near  a  small  brook  on  section  27.  I  saw  trap  rocks  extending  from 
lontieal  river  to  this  brook,  with  the  exception  of  a  few  masses  of  breccia, 
rbetrap  has  a  red  color,  and  is  very  amygdaloidal.  Jasper  comes  in  on 
jectioQ25.  I  passed  over  jasper  fojc  nearly  half  a  mile,  when  breccia  ap- 
peared. Prom  the  cabins  of  the  Clinton  Company  I  retarned  to  Copper 
Harbor,  proceeding  north  on  the  section  line,  and  taking  observations  at 
*^  ihe  important  points;  I  left  Copper  Harbor  September  2,  in  a  boat, 
^^  pf.  Jackson  and  Mr.  Thayer,  and  three  men,  and  arrived  at  L'Anse. 

Friday  ^  Septembers. — I  went  with  Mr.  Whitney  to  examine  the  lime- 
JJtone  la  township  61,  range  35,  sections  13  and  14;  took  observations  with 
{l^«ter;  returned  to  L'Anse,  and  gave  tlie  specimens  of  limestone  to 
1^'- Jackson.  n 
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Sepiember  12. — I  went  down  to  the  end  of  the  bay  with  Dn  Jackaon 
and  Mr.  Thayer,  and  examined  slate  rock  on  sections  35  and  36,  township 
€1,  range  33.  We  took  specimens,  some  of  which  are  suitable  for  whetr 
atones.     We  returned  to  the  Methodist  mission  at  2  p.  m. 

September  i3« — Left  L'Anse  at  8^  a.  m.  for  Portage  river>  and  arriTcd 
at  Sheldon's  at  9^  a.  m.,  and  remained  till  afternoon. 

Sepiember  14. — Encamped  at  Che  mouth  of  Portage  river. 

September  IS.-r-Left  mouth  of  Portage  river  fortte  Quiney  Gompany^s 
mine.  Stopped  at  the  Pennsylvania  Company's  cabins  to  dinner,  and 
examined  the  hills,  but  saw  no  copper.  The  company  worked  a  vein  of 
agate  on  this  location.  Proceeded  on  to  duincy  Company's  mine,  and 
encamped.  This  company  has  sunk  a  shaft  67  feet  deep  on  a  vein  of 
native  copper,  accompanied  by  calc  spar,  laumonite  and  quartz.  Made 
barometrical  observations  at  the  summit  of  the  hill,  at^haft,  and  at  Portage 
lake. 

Wednesday y  20^A.< — I  left  the  Quiney  mine  in  a  boat  with  Dr.  Jadcson, 
on  our  way  to  Torch  lake.  Arrived  at  Douglass  Houghton  Con^iany's 
cabin,  at  the  head  of  Torch  lake,  at  10  p.  m.,  and  camped. 

Tkarsdayy  2\st, — Left  Torch  lake  with  Dr.  Jackson^- went  to  falls  of 
Torch  river-^measured  the  height  of  the  fells  with  barometer.  Dr.  Jack- 
son examined  the  workings  of  the  mine,  and  measured  and  took  the 
course  of  the  drifts,  (fee.  Proceeded  to  Michigan  Company's  minef  Dr. 
Jackson  made  observations  here,  and  then  proceeded  ^n  to  the  Tiap  Rock 
Company's  cabins^  from  thenee  to  the  Fprsyth  Company's,  where  we  en- 
camped. 

Friday ^2r2d, — Weexamined  the  Forsyth  Company's  mine,  and  measfared 
the  heights  of  the  hill,  and  took  apeciinens.  Then  we  went  to  the  Medon 
works  and  examined  the  old  furnace,  which  is  fifteen  inches  square  inside 
and  seventeen  feet  outside.  Proceeded  by  the  Albion  to  the  North  Amer- 
ican Company's  mines,  and  examined  all  the  drifts,  measiired  course  and 
the  width  of  the  vein ,  passing  through  every  part  of  the  mine. 

Saturday y  23c/. — We  visited  the  Cliff  mine,  went  through  all  the 
levels,  and  collected  specimens,  and  made  observatioDS ;  fdso  at  the 
summit  of  the  cliff,  with  barometer,  and  at  the  baae^  and  remained  there 
for  the  night.  The  next  day  we  proceeded  to  the  Eagle  river  niine,  and 
took  specimens  of  the  ore. 

September  26, — Left  Eagle  river  and  went  to  Copper  FaHs mine,  and 
ei^amined  the  ore  heaqps,  and  took  specimens. .  Remained  at  the  mines 
over  night. 

Wedmsdayy  27ih.^We  left  Copper  Falls  at  5  .p»  m;  for  Eagle  Haibor, 
where  we  remained  for  the  night.  ^ 

September  2S.^Lefi  Eagle  Harbor  for  Coj^r  Harbor,  and  arrived  at 
11  a.  m. 

Observations  with  barometer. 

At  base  of  Torch  River  fells,  on  September  21,  lOh.  SQm.  a.  m.-B. 
29.40;  T.  8OC.5  t.  44?  P. 

o^^SJ"™""*^  ®^  ^^>  '^orch  river,  September  21,  lOh.  46m.  a.  m.-^. 
29.282;  T.  8°. 6  0.;  t.  450  P.  *^ 

o^^ll^'^if^*  P°'"*  ^^  ^l"ff  near  the  Ms,  September  21, 11  a.  m.— B. 
29.264;  T.  10"  C;  t.  480  P.  >      f 


5lS  [1] 

At  base  of  the  falls  of  Torch  river,  September  21,  111  a.  m. — ^B. 
29.40;  T.  8°  C;  t.  46O.60P. 

At  Eagle  river,  near  Cliff  mine,  September  23.— B.  29.026;  T.  13^.5  C. ; 
t  52*^  F 

At  the  main  shaft  of  the  Cliff  mine,  September23.—B.  28.99;  T.  12o.8 
C;  t.  62^  F. 

At  the  top  of  the  Cliff,  on  the  vein,  10  feet  below  the  highest  point  of 
the  vein,  September  23.— B.  28.79;  T.  13°  C;  t.  53°  5  P. 

At  the  highest  point  of  the  Cliff,  20  rods  NE.  of  the  vein,  September 
23.— B.  28.69;  T.  12^  C;  t.  51o  F. 

At  the  top  of  the  Cliff,  on  the  vein,  (returning,)  September  23. — B. 
28.792;  T.  13^  C;  t.  52^.5  F. 

At  the  main  shaft  of  the  Cliff  mine,  (returning,)  September  23. — ^B. 
28.18;  T.  12^0.;  t.  51°  F. 

,  At  Eagle  river,  (on  return^)  September  23,— B.  29.623;  T.  12^  C; 
t.  85^  P. 

Analysis  of  konhardiie  by  O.  O.  Barnes. 

A  iveighed  portion  of  mineral,  dried  at  100°  C,  was  heated  to 
redness  in  a  platina  crucible,  to  determine  loss  of  water,  which  was 
11.93  per  cent.  Another  portion  of  the  same  mineral,  dried  at  100^  C- 
to  expel  hygrometric  moisture,  was  treated  with  chlorohydric  acid  and 
vrater  until  decomposed;  then  evaporated  to  dryness,  and  redissolved  the 
soluble  matter  in  chlorohydric  acid  and  water,  and  filtered;  The  silica 
remained  insoluble.  To  the  filtered  solution  added  ammonia,  which  pre- 
cipitated the  alumina  and  peroxide  of  iron;  collected  it  on  a^lter,  burnt, 
and  weighed  it.  To  the  remaining  solution  added  oxalic  acid  in  excess, 
which  precipitated  oxalate  of  lime;  collected  it  on  a  filter,  washed,  burnt, 
and  weighed  it  as  carbonate  of  lime.  This  analysis  gave  the  follow- 
ing results: 

A. 

11.93  water. 

55.04  silicic  acid. 

22.34  alumina  and  peroxide  of  iron. 

10.64  lime. 


99.95 


Which  gives  the  formula  3  ca  Si  -\-  At  Si  -^-12  JJ,  which  is  that  of 
leonhardite. 

Analysis  of  stdphuret  of  copper  ore  from  MendenhaU^s  mine^  Lake  Su- 
perior, 

A  weighed  portion  of  the  ore,  dried  at  100°  C,  was  digested  in  aqua 
legia  until  nothing  but  the  insoluble  portion  remained,  which  was  filtered 
off,  after  first  evaporating  to  dryness  and  redissolving  in  chlorohydric 
Bcid  and  water  on  a  weighed  filter.  Weighed  and  burnt  off  the  sulphur, 
which  was  determined  by  the  loss  of  weight.    To  the  filtered  solution 
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added  a  solution  of  chloride  barynm,  which  precipitates  the  sulphuric 
acid  as  sulphurate  baryta;  collected  on  a  filter,  driea,  burnt,  and  weigh- 
ed, and  then  firom  the  amount  calculated  the  sulphur.  To  the  solution 
added  sulphuric  acid  to  remove  the  excess  of  baryta;  filtered,  and 
through  the  filtered  solution  passed  sulphuric  gas  to  saturation,  and  col- 
lected the  sulphuret  of  copper  on  a  filter;  washed  and  digested  the  filtff 
with  the  precipitate  in  aqua  regia;  filtered  off,  and  separated  the  sulphur, 
and  precipitated  the  oxide  of  copper  firom  the  solution  by  a  hot  solution 
of  caustic  potash  collected  on  a  filter;  washed,  burnt,  and  weighed  it  as 
oxide  of  copper;  heated  the  remaining  solution  to  expel  the  sulphydric 
acid  gas,  and  added  ammonia,  which  precipitated  peroxide  of  iron  and 
alumina;  collected  and  weighed.  Then  to  the  solution  added  oxaUc  acid, 
which  precipitated  oxalate  of  lime;  filtered,  washed,  burnt,  and  weighed 
the  carbonate  of  lime.     This  analysis  gave  the  following  results: 

64.10  sulphate  of  baryta  and  silica. 

6.19  sulphur. 
.64  peroxide  of  iron. 

9.07  lime. 
14.03  copper. 

6.97  water. 


101.00 


.  Analysis  of  black  sulphate  baryta. 

A  weighed  portion  was  digested  in  chlorohydric  acid;  the  sulphate 
baryta  remained  undissolved,  which  was  collected  on  a  filter  and  weighed. 
Added  to  solution  chloride  barynm,  and  collected  the  precipitate  of  sul- 
phate baryta,  from  which  I  calculated  the  amount  of  sulphur;  precipitated 
the  copper  by  sulphydric  acid  gas  in  a  state  of  sulphuret,  which  I  collect- 
ed on  a  filter  and  dissolved  it  in  aqua  regia,  and  filtered  off  from  the  sul- 
phur. Then  added  a  bojling  solution  of  caustic  potash,  which  precipi- 
tated oxide  of  copper;  collected  on  a  filter,  burnt  and  weighed  the  oxide 
of  copper,  fix)m  which  I  calculated  the  amount  of  copper.  The  following 
results  were  obtained: 

90.64  sulphate  of  baryta. 
1.76  sulphur. 
5.19  copper. 
2.34  loss — probably  sulphur. 


99.93 

GEORGE  ORVILLE  BARNES, 
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Jackson  Court-house, 
Jackson  County,  Ohio,  May  23,  IS 

Mt  Dear  Sir:  I  received  yours  of  the  I6th  instant  yesterday,  wh< 
my  way  to  Lawrence  county  to  make  a  geolc^c^  survey  of  a  fu 
tracts  but  returned  to  send  you  the  notes  of  last  yearns  observations 
your  barometer,  lest,  if  I  delayed  till  after  the  survey,  it  might  be  to< 
to  be  useful  to  you.  Some  of  them  are  the  original  papers  as  register 
by  the  side  of  the  instrument  at  the  times  snecified;  others  are  cc 
strictly  accurate,  I  believe — as  much  so  as  carefully  copjring  and  comp 
can  make  them.  Not  hearing  from  you  until  now,  I  had  supposed 
the  observations  were  of  but  little  interest  to  you,  and  I  sent  a  co] 
them  to  Professor  Silliman  for  publication,  giving  you  credit  for  the  in 
ment  you  were  so  kind  as  to  furnish  me.  I  never  expected  any  pa; 
the  labor,  but  did  it  as  a  free-will  offering,  hoping  that  some  henei 
science  might  result  from  it;  and,  had  I  expected  compensation,  I  sb 
not  have  sent  it  for  publication  unless  through  you.  If  you  can 
sistendy  make  any  compensation,  under  the  circumstances,  it  will  h 
unexpected  favor,  and  gratefully  received.*  If  my  services  are  desii 
on  the  survey,  and  you  can  give  me  a  suitable  position  in  it  and  p 
will  go  up  and  aich  in  its  execution. 

I  remain  your  friend  and  servant, 

W.  M.  MATHE] 

To  Dr.  C.  T.  Jackson. 

Comparison  of  barometers  at  Copper  Harbor,  June  27, 1847. 

The  barometer  used  by  Mr.  Mather  stood  0.03  inch  (three  hundre< 
of  an  inch)  higher  than  the  standard  barometer. 
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^aihgve  of  specimens  forwarded  to  Dr.  Jackson  T}y  John  Lecke^  De- 

cetnbery  1847. 

Th(se  specime'ns  marked  "Locke"  are  retained  by  him.  In  general, 
ose  from  one  locality  have  been  numbered  together  consecutively;  but 
they  yrere  not  all  unpacked  at  the  time,  there  is  more  or  less  of  a  sprink- 
ig  of  scattered  specimens  through  the  whole  series,  especially  of  the  spe- 
mens  from  Rcesq'isle. 


l.^^Presq^isle. 


ffomber. 


1.  Not  magnetic 

2.  Do, 

3.  Do, 

4.  See  54. 

5.  Do. 

6.  See  35. 

T.  Scarcely  magReiic 

8.  See  38. 

«.  See  54. 

VO.  See  35. 

11.  See  54. 

Vi   Do. 

13.  See  3a. 

14.  Do, 

15.  Do. 

16.  See  54- 

17.  Do. 

18.  Do. 

».  See  35, 
^.  See  54. 
a.  See  35, 

22.  See  54. ' 

23.  Not  magnetic. 

24.  See  54,  fine  specimen. 
S.  See  54. 

26.  Do. 

27.  See  35. 
M.  De. 
29.  See  54. 
^0.  See  35, 
31.  See  54. 
^^.  See  35. 
f'  See  64, 

^-  A  pebble,  veined  in  the  Presq'^ 

isle  manner. 
^5.  Magnetic— feebler  than  54, 
^^*  Le^  not  magnetic. 
II'  See  54.      , 
f  •  See  35, 
f'    Do. 
^'  See  54. 


Number. 

41.  See  26. 

42.  Ferru^nous,  but  not  mag'tic* 

43.  See  76. 

44.  See  35. 

45.  See  7. 

46.  See  54 — feebler,  however. 

47.  See  54. 

48.  See  38. 

49.  Do. 

50.  See  64^  but  feebler. 

51.  See  35. 

-52,  Pyrites,  lead,  and  part  mag- 
netic, (Locke.) 
53.    Do.  (Locke.) 
^4.  Strong  polarity. 

55.  Do. 

56.  Pyrites,  magnetism  feeble. 

57.  See  35. 

58.  Do. 

59.  See  54. 

60.  Do. 
61. 

62.  See  54. 

63.  Do. 

64.  Do. 

65.  Do. 

66.  Feeble. 

67.  Has  polarity. 

68.  Do. 

69.  See  52, 

70.  Lead  and  spar,  magnetic. 

71 .  Not  magnetic,  (Locke.) 

72.  Do. 

73.  See  76. 

74.  Polarity. 

75.  12-hedral,  cryst.  lead. 

76.  Pyrites  and  lead,  not  mag- 
netic. 

77.  See  82. 

78.  Lead,  not  magnetic. 

79.  Veined  trap,  not  magnetic. 
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Number. 

80.  See  82. 

81.  Calc.    pyrit.    galena,    mag- 
netic. 

82.  Galena,  not  magnetic. 
8.3.  See  35, 

84.  8-hed.  cryst.  galena,  not  mag- 
netic. 

85.  Cryst.  of  galena. 

86.  See  101. 

87.  See  54. 

88.  See  35,  (Locke.) 

89.  See  54. 

90.  See  101. 

91.  See  54. 

92.  Do. 

93.  Do. 

94.  See  35. 

95.  Do. 

96.  See  54. 

97.  Not  magnetic. 

98.  See  84. 

99.  Nodule,  in  midst  of  veined 
trap,  not  magnetic' 

100.  See  162. 

101.  Small,  but  with  decided  po- 
larity. 

102.  See  123. 
103. 

104.  Not  magnetic. 

105.  See  36. 

106.  Do. 

107.  Iron  ore,  magnetic. 

108.  Do.    not  magnetic. 

109.  See  123. 

110.  See  112. 

111.  See  123. 

112.  See  108. 

113.  See  123. 

114.  Pyrites,  not  magnetic. 

115.  12  bed.    cryst.    galena,  not 
magnetic. 

116.  8-hed.  cryst.,  not  magnetic. 

117.  Not  magueiic. 

118.  Do. 

119.  See  108. 

120.  Glossy  iron  ore,  feebly  mag- 
netic. 

121.  See  108. 

122.  Jusper,  not  magnetic. 

123.  Ferruginous,  not  magnetic. 


Number. 

124.  See  112. 

125.  Veined  trap,  not  magni 

126.  Do. 

127.  Bljick  augitic  trap,  itiaj 

128.  Do.  do. 

129.  Not  magnetic, 

130.  Do. 

131.  See  129, 

132.  Do. 

133.  Do, 

134.  Do, 

135.  Do, 

136.  Do, 

137.  Do. 

138.  Do. 

139.  Do. 

140.  Do. 
141. 

142.  See  127. 

143.  See  129. 
144. 

145.  See  129, 
146. 

147/ 

146.  See  129. 

149.  (Locke)  trap. 

150.  Sandstone,  (Locke.) 

151.  Trap,  (Locke.) 

152.  Do.        do, 

153.  Do.        do. 

154.  Veined  trap,  r Locke,) 
155. 
156. 


Duplicates  of  aboVe 


157. 
158. 
159. 
160. 

161.  Sandstone,     includin 
chalk. 

162.  Iron  ore. 

163.  Do. 

164.  Do. 

165.  North    side  PresqMsh 
cop. 

166.  Very  heavy  ox.  iron. 
167v  Ferruginous  cellular 

168.  Carb»  lime  and  iron,  ( 
island.) 

169.  Black  magnetic  trap. 
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11. — An$e. 

ilaniber.  Number. 

170.  Lustrous  slate.  173.  Slate. 

171.  Sandstone^  resembling  ortitei     174.     Do« 
172   Ferruginous  quartz^  cryst.         176-     Do, 

III. — Irtm  numniain-— range  21  y  twmshif  47^  MectUm  2. 

176.  Riband  iron  ore.  183.  Magnetic  riband  iron  ore. 

177.  Presq'isle  iron  ore*  184.  Laminae  curved. 

178.  Gray  oxide  iron.  ^      185.  Slate  from  Cross  island. 

179.  Do.        do.  186.  Slate  containing  pyrites. 

180.  Iron,  gray  and  red  oxide.  187.  See  183. 

18L  Metallic  slate.  188.  Riband  iron  ore,  iaclinuig  to 

182.  Magnetic  riband  iron  ore.  jasper. 

Range  25,  tovmship  AS,  section  11 — Decui  River  falls* 

189.  Metamorphic  slate  with  white  vidas. 

190.  Do. 

191.  Do. 

192.  Do. 

193.  Do.  '         ' 

194.  Do. 

195.  Imperfect  quartz. 

19fr.  Porph  yri tic  sienite,  Dead  river. 

197.  Porphyry,  Middle  island.     Owl  island  a  wrong  name — should 

he ''Middle  island:' 
198. 
199.    ^ 

auo. 

201.  See  labels, 

2US.  Heavy  and  bl/ick.    Look  for  tin.  '     ' 

203^  204,  205.  See  labels. 

206.  A  vein  through  it.  ' 

TTie  Anse  again. 

^7.  Slate. 

208,  209,210.  Slate  from  Anse. 

Granite  peint — range  25,  township  49,  section  34. 

These  specimens  are  labelled  erroneously  from  Middle  island. 
2L1.  Catb.  lime  and  iron. 
212.  Augite  or  hornblende,  a  boulder. 
213*  A  vein  in  sienite  (Middle  island.) 
214   and  215;  a  boulder,  at  Granite  point. 

216.  Sienite,  (Cross  island.) 

217.  Sienite,  Savine  island^  range  29,  township  49,  section  32. 
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25, 

tc  • 

49, 

U 

295. 

25, 

u 

48, 

U 

U. 

25, 

u 

49, 

11 

29. 

25, 

r 

48, 

(C 

H. 

25, 

cc 

41, 

a 

14. 

25, 

a 

49, 

u 

29. 

No.  218.  Sienile,  range  26,  township  49^  section  29l 

219.  Granite  point  again. 

220.  Granite  point,  near  the  trap. 

221.  A  boulder,  Savine  islancL 

222.  Presq'isle,  trapv 

223.  Carp  River  P.  O. 

224.  Quartz,  Carp  River  P.  0. 

225.  Range  25,  township  48,  section  2t. 

226.  Cross  island. 

227.  See  label. 

228.  Altered  sandstone,  Nebish  rapids. 

229.  Do.. 

230.  Cross  island  quartz*  ^ 

231 .  Metamorphic  slate  with  pyrites* 

232.  Boulder,,  range  25,  township  49,  section  29. 

234.  In  place,  range  25,  township  49,. section  29. 

235.  Metallic  slate,  range  25,  township  48,  section  ^^ 

236.  <^  " 

237.  ''  « 

238.  "  " 

239.  "  " 

240.  "  " 

241.  "a 

242.  Granite  point  sandstone. 
243    and  244.  See  labels. 

245.  Sienite  and  epidote  near  Mount  Burt,,  range  25,.  townsl 

i3ction  29. 

246.  See  241. 

247.  Mount  Burt; 

248.  Mount  Burt. 

249.  Granite  point. 

250.  251,  252,  253.  Presq'isle. 

254.  Middle  island. 

255.  Cross  island. 
25$.  Middle  island, 

257.  Granite  point. 

258.  Reddle,  Granite  pofnt. 

259.  Boulder,  Granite  point 

260.  Do. 

261.  Middle  island. 

262.  Falls  of  Dead  river. 

263.  Granite  point,  carb.  lime  and  iron*.. 

(Does  it  cotuain  carb.  copper?)  . 

264.  Epidote,  shore  near  Mount  Burt. 

265.  Palls  of  Dead  riv^r. 

266.  Iron  mountain. 

267   and  268.  Cleveland  location. 

(These  two  last,  although  fine  grafned,  have  a  Ies5  s 
gravity  than  the  gray  ore  of  the  Jackson  companj 
.269.  Carp  River  P.  O. 
.    270.  From  slate  quarry  near  TeeL  lake.. 
271.  As  above,.  (Locke.) 
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lo.  272.  See  270. 

273.  See  27(1. 

274.  Metallic  sandstone^  Nebish  rapids. 
275  As  above. 

276.  As  above^  beautifully  ripple  marked. 

277.  Nebish. 

278.  Nebish,  ripple  marked. 

279.  See  274. 

280.  Boulder  near  Mount  Burt.     (Locke.)      ^ 
-281.  Trap  dike.     See  label. 

2^.  As  above. 

283.  PebWe,  mouth  of  Dead  river. 

284.  Nebish. 

285.  Nebish,  (Locke) 

286.  Nebish^  rippled. 

RofAcb  of  ike  Sault. 

287  to  299.  Sandstone  near  the  head  of  the  rapid;s. 

300  to  310.  Echo  lake  coppery  Echo  lake  limestone. 

311. 

312.  With  tooth-like  projections. 

«51o. 

314.  Slate  with  conglomerate  pebbles,  or  crystals  of  porphjrritic 
sienite. 

315  and  316.  Locke. 

317  to  320.  Limestone.  ^ 

321.  Trap? 

322. 

324.'  See  314. 

325  to  327.  See  312. 

328,  329.  Metallic  slate  in  the  Limestone,  with  diluvial  scratches, 
found  close  to  the  lake  shore. 

330.  As  abovBi 

331. 

332.  Showing  seams  of  altered  and  contorted  slate  in  the  lime- 
stone, the  vestiges  of  original  stratification* 

Campi  Augtai. 

"'      '  * 

333  and  334.  Depletes  of  sandstone  from  a  boulder. 

335.  Probably  from  Pictured  rocks. 

Bruce  mine. 

(A,  Bjia^  c,  indicate  different  portions  of  the  mine,  A  bein;  the  lowermost  or  iouthwardly.] 


No.  335— B. 

No.  342— C. 

336— B. 

343— C. 

337    B.  Gangue, 
338.  (Locke.) 

344— B. 

346— C. 

339— B. 

246— A. 

340— C. 

347— A. 

341— B. 

348. 

[1] 
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No.  349— A. 
350— B. 
351— C. 
35'^— C. 
353— C. 
334— A. 
355, 
356— B. 
357.  Locke. 
358— A. 
359.  Carb.  copper.   This  waa 

the  first  discoTery  of 

the  mine. 
360— B. 
361. 
36a— A. 
36a-B. 
364— A. 
365— A. 
366— B. 
367— C. 
368— B. 
369^A. 
370. 
371— A. 
37^—0. 
373- C. 
374.— A, 
S'5— C. 
376— A. 
377— C. 
378— B. 
37*-C. 
380. 
381-0. 
382— B. 
383. 
384-C. 
385— C. 
386 — B, 
3b7— B, 


No.  38ft-A. 
389— B. 
390— C. 
391— B. 
392— B. 
393— C. 
394— A. 
395. 
3%. 
397— A. 
398— C.  Carb.coi 

399.  Echolaki^. 

400.  Echo  lake. 
401— B. 

402. 
403— B. 
404^0. 
405— A. 
406— B. 
407— B. 
'    408— A.       . 
409— C. 
410— A. 
411. 
4l2— C. 
413— C. 
414. 
415— C.  Trap   ro< 

mine. 
416  to  420.  See  41 
421.  Tn^;  augidc 

er  basaltic; 

lods  fiom 

strongly  nu 
422  and  423.  Sees 
424— Trap.-^C. 
425.  Next  to  the  v 

waU." 
426— C.  Wall  and 
427— C. 


T\co  miles  west  of  Bruce  mine, 

428.  Jasper;  conglomerate. 
429,430,431.  See  above. 

432.  (Locke.) 

433.  Jasper,  in  place. 

434.  See  428. 

435.  Bruce  mine.    See  421. 

436.  Like  specimen  314. 

437.  Associated  with  limestone. 
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No.  438.  Trap. 

439.  Limestone  similar  to  that  at  Echo  lake 

440.  Metallic  slate? 

441  and  412.  IS^etallic  limestone. 

-     ,    Pictured  rocks, 

443  to  448,  Grand  island. 
449  to  452.  Grand  Portal. 
4$3.  Grand  island. 

454.  Portal  rock. 

455.  Sparsy  from  Portal  cave. 

Fucaidsfram  Grand  Portai  cave 

456  to  471. 

Retained  to  make  drawings  from,  472  tb  476. 

Probably  from  Presq^ isles 


477. 
478. 
479. 
480. 

V 

' 

T^e  Anse  again. 

481  to  491.  No.  489 

very  heavy. 

Presq*isle  again. 

492  to  609. 

497.  Magnetic. 

499.  Heavy,  but  scarcely  magnetic. 

607,  608,  509.  Magnetic. 

Carp  river  and  vicinUy. 

610.  Cleveland  location  iron.       - 

611  to  516.  Jackson  Company  iron. 

616.  Not  soapstone,  but  a  soft  trap.  ^ 

617. 

618.  Contains  pyrites. 

519.  Dead  river  porphyritic  sienite. 

520  to  522.  Copper  ore.    ' 

523  and  524.  See  labels. 

525.  Pyrites. 

526.  Prismatic  slate.    The  structure  resembles  that  of  Ihehone 

slate  below. 
627  and  628.  Hone  slate  or  novaculite,  range  26,  township  48, 

section  30. 
529.  See  515, 
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No.  530.  Near  Tobacco  river. 

531.  Near  do 

532.  Near  Tobacco  river  (Locke.) 

533.  See  511. 
634.  Presq'isle. 

535.  LfOadstone,  range  26;  township  48;  one-eighth  mile  north 

section  18. 
536  to  538.  See  535.    (535  Locke.) 
,   540.  Augitic  trap? 

541 .  See  label: 

542.  Sienite  (porphyry)  of  Esconawby. 
643. 

544.  See  642. 

645.  Beautiful  sienite  (porphyry)  of  Esconawby  Palls. 

Sandstones^  not  of  ^^  Train  Point ^'^^  but  of  a  point  west  of  it. 

646  to  552. 

649  to  651.  Sulphate  of  baryta. 

Miscellaneous. 

653.  Carp  river. 

554.  Anse>  ferruginous. 

655.  "SUckensides'^  slate,  Anse. 

556.  As  above.         . 

Nodules  from  Grand  Portal. 

557  to  682. 

.  •   .  \  >  • 

I 

"  Supposed  fossils^  ^  of  Grand  Portal — more  probably  crystals  of  spcu 

irony  or  iron  and  carbonate  of  lime. 

683  to  592. 

Miscellaneous. 

693.  Cojqjer  vein.    See  label.    ^  ^ 

694.  Bruce  mine. 

^      695.  Iron  Jackson  mine. 

596  to  604.  Parcel  from  Presq'isle  mine. 

605.  Locality  unknown. 

606.  See  label. 

607  and  608.  Carp  river. 

609.  Metallic  sandstone,  Carp  River  P.  O. 

610.  Metallic  sandstone,  Carp  River  P.  O. 

611.  Grog  cape,  veisicular  trap. 

612.  South  end  Middle  island. 

613.  Spathic  iron.  Granite  point,  (Locke.) 
614  to  617.  Presq'isle. 


571  '     [  1  ] 

No.  618.  Carp  nver. 

619.  Pictured  rocks,  (Locke.) 

620.  Portal  rock,  showing  white  stains. 

621 .  Pictured  rocks,  (Locke.) 

622.  Near  Miner's  river. 

623.  "  Hair  salt"  efflorescence. 
6-24.  Do 

625.  Do       (Locke.) 

626.  See  622.  ^ 
627  to  630.  Sulph.  barjrta,  Grand  Portal,  (630  Locke. 

631  to  633.  Presq'isle. 
634  to  636.  Gros  cape. 
636  and  637,  (Locke.) 

638.  Trace  green  carb.  cop.^  Gros  cape. 

639.  Epidote,  Gros  cape. 

640.  Amygdaloid,  Gros  cape. 

641.  Laumonite,  GrOs  cape. 
642  to  645.  Gros  cape. 

646.  Sandstone,  with  green  stain,  (Pictured  rocks.) 

647.  Presq'isle,  sulphate  of  iron. 

648.  Do  do 

FhsMifer&us. 

y 

649.  Great  orthocera  from  St.  Joseph's  island;  6  feet  long,  8  inches 

in  diameter;  joints  about  3  to  the  inch^  and  making  in  all 
about  160  chambers;  sephuncle  large,  well  marked,  and 
filled  with  crystals.  (See  drawing.)  Posterior  end  con- 
tracts abruptly  within  2  or  3  inches  of  the  termination. 

650.  A  piece  (A)  which  fits  649,  at  the  point  A. 

651.  A  piece  (B)  which  also  fits  649,  at  the  point  B.    These  two 

pieces  should  be  glued  on  to  their  places. 

foUaniems  oblongtis. — ^^ Range  A,  east y  township  42,  section  17;  G.'* — 
(collected  by  Dr.  Channingy  ^^premoniory  S.  8®  E.  /ram  the  eld  fart 
^  St.  Joseph's y   - 

^0.652  to  841. 

842.  Orthocera,  fragment,  St.  Joseph's.    . 

843.  Pentamerus  oblongus,  var.  foliatus,  retained. 

844.  Calamipora  and  cyathophyllum. 
445.        Do. 

846.  Pentamerus  and  cyathophyllum. 

847.  Calamipora. 

848.  Chert  and  calamipora. 

849.  Is  it  cyathophyllum? 

850.  Calamipora. 

851.  Do. 

852.  Cyathophyllum,  calamipora,  and  univalo^ 

853.  Calamipora. 

854.  Univalor. 

855.  Calamipora. 
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No.  856.  Calamipora  and  pentamerus. 
867.  Calamipora. 

858.  Pentanierus  and  cyathophyllum. 

859.  Calamipora. 

860.  Do. 

S€{.  Pentamerus  oblongiis. 
662.  Calamipora. 

Cross  island  and  Savine  island  are  small  rocks  within  hail  of  Middle 
inland.  They  are  not  well  put  down  on  the  maps.  One  has  a  cross  of 
trap  dikes;  and  the  other^  the  more  remote  one^  produces  the  true 
jamiperus  sabina. 

Several  specimens  have  been  labelled  ** Middle  island"  which  should 
have  been  Granite  point.  The  brown  spar^  consisting  of  carbonate  of 
lime  and  iron^  was  from  Granite  point. 


Cincinnati,  January  23, 1848. 

Dear  Sir:  I  enclose  to  you  a  catalogue  of  the  specimens  which  I 
have  forwarded,  which  professes  to  be  little  more  than  a  kind  of  duplicate 
record  of  locality.  In  several  cases  I  have  made  notes  on  the  magnetism 
of  the  specimens.  Those  from  Presqu'isle  are  remarkable  in  that  par- 
ticular, especially  such  as  contain  carbonate  of  lime,  stilphuret  of  lead, 
sulphuret  of  iron,  and  sulphuret  of  copper.  I  presume  their  magnetism 
is  due  to  protosulphuret  of  iron.  I  should  think  it  would  be  interesting 
to  analyze  some  that  are  most  highly  magnetic^— as  No.  54,  for  example, 
which  is  not  only  magnetic,  but  possesses  decided  polarity.  I  am  now 
engaged  in  the  actual  labor  of  the  report,  and  shall  be  happy  to  receive 
any  suggestions  from  you.  How  soon  will  it  b^  wanted?  I  ask  this 
question  because  of  some  of  the  maps  and  illustrations  which  I  am  pro- 
curing, and  which  will  require  a  Uttle  time.      ^ 

Yours, 

J.LOCKE. 

Dr.  Jackson.  . 


United  States  geelogical  survey  of  piMic  lands  in  Michigan. — Field-notes. 

Jvlj  8, 1847. — Camping  gtound  near  Horseshoe  Harbor.  Rocks  con- 
glomerate— mixed  with  sandstone,  which  occurs  in  thin  slaty  strata,  the 
surfaces  of  the  strata  being  gray,  and  having  a  shaly  appearance.  The 
pebbles  of  the  conglomerate  are,  among  others,  compact  and  vesicular 
trap,  chlorite,  porphyry,  and  carbonate  of  lime.  Color  of  the  sandstone 
red,  grains  coarse.  Isolated  rock  on  the  beach  in  place.  Course,  VV.  5® 
S.,  E.  5^N.;  dip,  40^  N. 

July  9. — Barometer  at  the  house  taken  as  the  lower  station,  and  at  the 
summit  of  the  mountain  abova  Lake  la  Belle: 

At  the  house,  llh.— B.  29.269;  T.29.6;— B.  29.282;  T.  29.3. 

At  the  summit,  4h.  40'— B.  28.644;  T.  24.5. 

At  the  house,  5h.  40'— B.  29.216;  T.  24. 

At  the  lake,  6h.— B.  29.502;  T  23. 

At  the  house,  6h.  35'— B.  29.212;  T.  23.5. 
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July  10. — Mount  Houghton.  Barometer  broken.  The  summit  of  the 
mountain  and  irregular  ridge  running  E.  to  Lake  Superior  5J  miles, 
coDtting  out  on  the  shore  just  beyond  the  little  Montreal  river;  consists  of 
a  red  striated  rock;  hard  like  jasper;  cleaveable  in  laminae.  It  suggests 
the  idea  of  a  sand  rock  indurated  by  heat.  It  can  be  Separated  in  very 
distinct  strata  bearing  W.  5°  N.,  dip  60°. 

July  11. — Ascended  Mount  Houghton  again,  and  attempted  to  find  the 
junction  of  the  jasper  and  trap,  but  it  was  covered  by  the  soil,  and  must 
be  examined  on  the  lake  shore.  The  trap  at  the  foot  of  Mount  Hough- 
ton on  the  south  shore  is  black  with  a  fine  gi-ain,  occasionally  amy gdaloi- 
dal.  On  approaching  the  jasper  the  trap  becomes  coarser  in  grain  and 
reddish.  The  nearest  part  of  the  jasper  to  the  trap  is  amorphous  and 
massive  in  structure,  with  a  coarse  grain.  Higher  up  it  becomes  strati- 
fied or  laminatedy  so  as  to  cleave  into  even  and  thin  plates.  The  jasper 
scratches  steel,  and  strikes  fire  freely.  Specimens  of  the  various  rocks 
taken. 

July  12. — ^At  the  north  point  of  Keweenaw  the  trap  is  amygdaloidal, 
with  nodules  of  chlorite,  and  what  proved  to  be  mesole  and  henlaudite; 
also,  abundant  nodules  of  agate  and  masses  of  laumonite.  Specimens 
taken  fbr  Dr.  Jackson. 

July  17. — Point  half  a  mile  north  of  Tobacco  river,  palisades  of  hori- 
zontal sandstone  20  feet  high.  The  red  and  white  sandstone  alternate  as 
nsaal  in  this  formation;  but  the  red  sandstone  is  slaty  in  structure,  al- 
most approaching  shale.  The  most  remarkable  circumstance  is  the  oc- 
currence, at  intervals  of  about  8  feet,  of  strata  of  a  very  coarse,  almost 
gravelly  sandstone,  cemented  partially  by  a  white  pulverulent  substance, 
probably  carbonate  of  lime,  to  be  examined  in  the  specimens.  These 
strata  are  about  two  feet  thick,  and  look  like  decayed  limestone  at  a  little 
distance.  , 

July  20.^L'Anse,  eastern  side,  south  of  Methodist  mission  half  a 
mile.  Sandstone  in  thick  strata,  alternating  with  strata  of  slaty  struc- 
ture. Apparent  course,  E.  and  W.;  dip,  30^  N.  For  the  slaty  strata,  a 
felse  cleavage  of  13*^  inclination  to  the  NNW.  Pebbles  occur  occasion- 
ally in  the  sandstone,- showing  a  tendency  to  conglomerate.  Color  of 
the  thick  strata  lighter  than  the  slaty,  which  are  red. 

One-half  mile  further  south  (he  strata  are  much  contorted,  and  the 
shaly  structure  increases;  slate  then  occurs,  sometimes  striated  and  nearly 
approaching  hornstone.  In  the  midst  of  this  occurs  a  compact  white 
slate,  used  for  whetstones,  of  fine  grain>  and  separating  into  suitable 
slabs.  Specimens  taken.  Several  arches  occur  in  the  stratification  of 
the  slate,  where  the  strata  have  been  pushed  up  finom  below,  and  masses 
of  a  trappean  rock  at  length  appears  under  the  slate.  North  of  these  the 
dip  is  generally  north;  south  of  them  the  dip  is  generally  "south.  The 
trappean  rock  contains  fragments  of  slate  distributed  through  it,  and  con- 
verted into  hornstone  when  in  small  pieces,  like  the  erupted  granite  of 
Pigwacket  mountain.  New  Hampshire.  Large  veins  of  quarts  occur  in 
the  slate,  ferruginous  and  containing  cavities  with  crystals.  A  black 
mineral,  of  which  specimens  were  taken  for  examination,  occurs  in  small 
quantities  with  the  quartz,  and  also  a  white  pulverulent  substance,  proba- 
bly kaolin.  With  the  slate  occurs  talc  and  asbestos.  The  whole  region 
above  described  is  very  interesting,  arid  will  reward  more  minute  obser- 
vation. 
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Jult/  21. — ^Presqu'isle,  New  York,  and  Lake  Superior  Mining  CompaDf. 
The  vein  is  in  a  light  green  trap,  reticulated  with  white  veins  near  the 
junction  of  the  sandstone  with  which  the  trap  is  apparently  interfusei 
The  vein  crosses  a  large  gulley  on  the  shore,  appearing  on  both  sides. 
Course,  W.  40<^  N.;  dip,  2^  (N.  40^  E.)    The  walls  of  the  vein  are  lined 
with  fibrous  asbestos,  galena,  and  sulphuret  of  iron;  also,  arsenical  sol* 
phuret  of  iron  observed  in  the  vein.    Thvead  veins  occur  in  the  neigh- 
borhood.   Width  of  the  principal  vein  on  the  face  of  the  rock,  from  a 
mere  thread  to  6  inches,  distributed  much  in  pockets.    A  shaft  sunk  and 
drifts  carried  in  NW.  and  SE.;  these  are  now  full  of  water.     Another 
vein  on  the  point  further  to  the  east  has  also  been  opened.     Carbonate  o( 
lime  occurs  crystallized  in  several  forms.     Oclohedral  galena  also  occur 
in  fine  specimens.     Specimens  of  the  ore  containing  copper  pyrites  raised 
from  the  shaft,  and  other  minerals  taken. 

The  junction  of  the  trap  and  sandstone  on  the  east  of  the  point  is  veiy 
interesting.  The  trap  is  veined,  sometimes  with  carbonate  of  lime,  and 
sometimes  apparently  with  silicate  of  lime,  and  also  with  quartz.  It  pre- 
sents a  rich  marbled  appearance.  The  sandstone  also  seems  to  have  been 
fused  or  mingled  with  the  trap.  On  the  east  side  the  trap  frequently  pre- 
sents caverns  at  the  water's  edge,  from  the  decay  of  the  rock.  There  is 
one  deep  cavern,  probably  over  100  feet  high  and  deep,  varying  from  three 
to  eight  feet  in  width,  formed  by  the  decay  of  a  more  recent  dike  of  black 
trap,  seen  above.  A  recent  dike  of  very  hard  and  black  trap  occurs  on 
the  face  of  the  rock  on  the  east  side. 

July  24. — From  the  warehouse  near  the  mouth  of  Carp  river,  nine  miles 
to  the  dam  building  on  the  river,  range  26  west,  township  48,  section  28, 
southeast  quarter  section,  vein  of  quartz  containing  copper  pyrites,  course 
west- northwest,  in  metamorphic  slate.  Q,uart55-vein  varying  in  width, 
containing  from  mere  threads  to  one  or  two  feet.  The  ore  is  in  threads 
and  bunches  in  the  quartz.  Specimens  taken.  The  slate  deeply  fur- 
rowed with  ^'drift  scratches"  on  the  surface.  Course  east  and  west.  A 
permit  located  on  this  vein.  Traces  of  green  carbonate  of  copper  are  also 
found  in  the  quartz.  Cubical  pyrites,  apparently  ^' brown  pyrites,"  occm« 
in  the  slate  adjoining  the  vein. 

In  range  26,  township  48,  section  26,  occurs  a  vein  of  quartz,  contain* 
ing  threads  and  small  bunches  of  copper  pyrites,  and  traces  of  green  car- 
bonate. Course  of  vein  about  east  and  west.  The  rock  in  place  at  the 
vein  is  metamorphic  slate. 

Mr.  McNair  informs  us  that  in  the  adjoining  hills  in  township  48,  range 
26,  there  are  several  veins  of  quartz  containing  traces  of  copper  of  a  similar 
character. 

The  route  from  the  warehouse  near  the  mouth  of  Carp  river^  in  town- 
ship 48.  range  25,  and  township  48,  range  26,  is  through  metamorphic 
slate.  This  almost  passes  into  trap  near  the  lake,  but  becomes  distinctly 
stratified  and  passes  into  clay  and  talcose  slate  higher  up. 

The  metamorphic  slates  already  spoken  of  contain  frequent  thread  veins 
of  carbonate  of  lime,  and  also  quartz.  Occasionally,  where  the  rock  ap- 
pears^ most  changed,  it  contains  quartz,  and  apparently  felspar,  in  separate 
particles,  diffused  through  the  mass. 

July  26. — Opposite  the  house  of  Mr.  McNair  on  section  3'^,  township 
48,  occursaridge  of  talcose  slate,  on  tlie  topof  whieh  are  "drift"  scratches. 
Course  west  16°  north,  sharp  and  accurately  measured.    Above  and  be- 
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ind  this  occurs  a  perpendicular  barrier  of  quartz,  whose  course  is  east 
nd  west — width  not  determined,  but  estimated  at  forty  rods.  It  extends 
irest  firom  Carp  river  to  the  whetstone  quarry  in  section  30,  and  beyond, 
rhis  quartz  is  ferruginous,  and  contains  micaceous  iron  ore,  as  it  appears 
X)  be,  so  as  to  resemble  in  some  specimens  mica  slate.  Specimens  from 
this  locality  are  marked  "Carp  River  P.  O."  (post  office.) 

The  whetstone  quarry  occurs  in  section  30,  township  48,  range  26,  ad- 
joining the  quartz.  The  course  of  the  rock  is  generally  nprth  of  east,  and 
sonth  of  west.  Specimens  of  this  taken.  It  is  of  excellent  quality,  and 
preferred  by  mechanics  who  have  used  it,  to  any  other.  It  has  a  cross  frac- 
ture and  a  tendency  to  break  iii  a  third  direction,  if  not  more,  so  that  whet- 
stones cannot  well  be  broken  out,  but  must  be  sawed.  This  will  be  a 
iraluable  quarry.   It  is  on  the  northeast  quarter-section. 

The  Jackson  iron  mine,  range  27,  township  47.  It  will  be  in  section  1, 
nrben  surveyed.  The  direction  of  the  range  and  of  the  ridges  in  the  iron 
rock,  about  east  and  west.  Length  of  workable  ore  less  than  one-fourth 
nile.  The  breadth  has  been  estimated  at  1,000  feet,  but  without  precision. 
Hdght,  by  the  barometer,  taken  by  Dr.  Locke.  It  extends  to  the  ravine 
it  the  foot  of  the  hill^  improving  in  quality  as  it  descends,  and  reaches 
leaily  to  the  summit.  The  surface  presents  an  immense  quantity  of 
oose  masses,  which  are  supposed  to  be  sufficient  for  a  furnace  for  many 
jrears  without  mining.  The  best  ore  is  of  a  loose  crystalline  structure, 
asily  broken  by  the  sledge.  The  feces  of  some  of  the  crystals  are  observ- 
Me  by  the  microscope,  but  not  sufficient  to  determine  their  form.  A  part 
)f  the  ore  (about  one  half  on  the  surface  of  the  ground)  consists  of  **rib- 
)od"  ore,  striated  with  red  veins,  which  deserve  examination  to  ascertain 
heir  nature  and  influence  on  the  ore  in  the  furnace.  A  third  variety  con* 
dsts  of  the  slaty  ore,  a  compact,  pure  ore,  equal  in  quality  nearly,  if  not 
loite,  to  the  crystalline. 

Following  the  western  line,  south  of  range  26,  township  47,  sections  6 
ind  7.  Iron  boulders  and  angular  masses  ef  ribbon  ore.  Ferruginous 
[uartz  on  pinnacle  of  hill,  just  past  the  comer  of  section  6.  Slaty  iron 
ust  past  quarter-section  mark  of  section  7. 

6h.,  metamorphic  sandstone.  6h.  10m.,  iron  ore,  fine  grain.  Sec- 
ion  7,  just  before  comer  of  section  18,  talcose  metamorphic  slate  of  a 
)luish  color,  somewhat  crystalline. 

Jtify  27* — ^At  camping  ground,  iron  highly  magnetic.  Position  about 
ine-eighth  mile  south  of  the  north  line  of  section  18,  following,  as  above, 
he  west  line  of  township  47,  range  26,  in  a  south  course.  One  north 
tnd  one  south  magnetic  pole^  round  which  the  needles  were  reversed 
vithin  a  foot.  The  compass  wild.  Distance  between  the  poles,  17  feet 
5  inches,  in  a  direction  east  and  west.  Soil  fall  of  angular  fragments  of 
oadstone.  Ledge  of  compact  stratified  iron  ore,  whose  apparent  course 
s  W.  20"  S.,  dip  39"  WSW.— highly  magnetic,  with  strong  poles.  Part 
impact  black  ore;  part  resembling  the  ribbon  ore  of  Jackson  location. 

Going  south  from  the  abotre  5',  sienite;  7',  magnetic  iron  in  place;  16', 
nagnetic  iron  ore,  associated  with  metamorphic  slate;  48',  silicious  meta- 
ttorphic  iron  rock,  on  a  high  clitf.    Course  of  valley  arid  bluff,  S.  10"  W. 

Standard  <^augitic  rock"  No.  1,  township  47,  range  26,  section  18,  near 
outhwest  comer-post. 

Comer-post,  12h.  36m.,  section  19,  near  northwest  corner.  Iron  ore, 
lightly  magnetic;  compact,  but  not  of  the  highest  specific  gravity. 
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2h,  20m.,  quarter- section  post.  2h.  27m.,  stream  running  east.  2h. 
35m.,  iron  ore,  compact,  light.  2h.  42m.,  iron  ore,  compact,  heavy; 
top  of  ridge.  2h.  44m.,  cotner-post,  section  30.  2h.  50m.,  ascended 
pinnacle  of  an  iron  mount,  60  rods  to  the  east  of  the  line  of  sec- 
tion 30.  Iron  ore,  slaty  or  earthy,  impure.  Barometer  observed  by 
Dr.  Locke.  Time  of  starting  on  trail  again;  at  place  hear  where  we 
left  it  at  2h.  50m.,  as  above,  was  3h.  12m.  4h.,  left  Lilly  pond.  4h. 
6m.,  iron  ore.  4h.  8m.,  top  of  ridge,  fe.  and  W.  4h.  lOm.,  sienite, 
with  red  felspar.  4h.  19m.,  ridge,  summit;  course  W.  by  S.;  sienite, 
obscurely  marked  with  veins  of  iron.  4h.  28m.,  rock  of  quartz  and  light 
red  felspar.  4h.  32m.,  ^^augitic  rock"  No.  1.  5h.  50m.,  quartz  and  fel- 
spar rock,  in  fine  grains;  also,  coarse,  with  large  masses  or  felspar;  also, 
granite,  or  gneiss,  much  interrupted  by  quartz  veins.  6h.  65m.,  ridge 
W.  10"  S.  7h.  2m.,  ridge,  W.  lO^S.;  ridge  noith  of  the  east  branch  of 
the  Esconawby,  on  township  line,  course  W.  20*  S.;  red  felspar  sienite. 
The  rocks  for  twp  miles  back,  mostly  ^'augitic  rock"  No.  1  and  sienite. 
The  red  sienite  above,  in  range  26,  township  46,  section  6,  is  taken  as 
standard  No.  2.     (See  page  586.)  _ 

July  28. — lOh.  34m.,  section-corner,  section  7,  township  46,  range  26. 
lib.  30m.,  crystallized  felspar  and  quartz.  Rocks  of  late,  sienite  No.  2. 
lib.  45m.,  sw^mp,  rocks  sienite,  with  white  felspar.  12h.  25m.,  section- 
corner,  section  18.  Ih.  20m.,  sienite,  gray  and  well  defined;  a  rounded 
ridge  of  30  or  40  feet,  course  SSE.  and  NJSW.,  just  before  quarter-section 
post.  2h.  10m.,  section-corner,  north  line  of  section  19,  gh.  4Chii., 
stream,  north  side;  rock  of  quartz  s^nd  hornblende,  hornblende  slate;  on 
south,  side,  red  sienite,  (No.  2.)  4h.  40m.,  dark  brown  sienite.  4h.  68nL, 
section-corner,  north  line  of  section  30. 

Rapids  on  tlie  Esconawby,  following  left  or  east  bank  of  the  rivw 
southward,  onefounh  mile  below  its  intersection  with  the  township  hne. 
Rock  highly  crystalline  red  sienite. 

Rapids  of  the  Esconawby,  in  the  bend  of  the  river,  and  in  township 
46,  range  27,  section  25,  one-eighth  tnile  from  the  preceding.  On  the 
left  side,  gray  sienite,  crystalline  and  Exceedingly  hard,  with  surface  pol- 
ished. On  the  right  bank,  the  same  sienite  occurs^  but  the  felspar  In- 
dian-red, and  highly  crystalline. 

Little  Falls,  one-third  mile  ^[)elbw,  in  township  46,  range  26,  section 
30,  gray  sienite. 

Rapids,  9h.,  porphyritic  sienite,  gray.  9h.  16m.,  porphyritic  sien- 
ite, gray.  9h.  45m.,  Great  Falls,  sienite,  with  red  felspar,  in  large  crys- 
taHine  masses,  color  very  deep;  just  below,  ^'augitic  rock"  No.  1;  and  i 
about  20  rods  southeast,  on  the  hill-side,  range  or  bluff  of  sienite,  course 
N.  and  S.  lib.  10m  ,  "augitic  rock  "  No.  1.  llh.  23m..  sie^ite,  gray 
and  porphyritic. 

12h.  oOm.,  south  line  of  township  46,  range  26,  where  jt  touches  the 
river.  Ih.  20m.,  white  sienite,  with  hardly  any  hornblende.  Ih.  25m., 
falls,  red  sienite,  containing  mica. 

3h.  20m.,  Indian  trail,  N.  20"  E.  3h.  30m.,  course  N.  3h.  35m., 
crossed  Mream  and  prairie,  stream  running  S.  JE.  3h.  "66m.,  coarse 
light-red  sienite;  trail  N.  65*  E.  4h.  30m.,  crossed  E.  and  W.  sur- 
veyors' line,  close  to  a  large  stream;  course  of  trail  N.  5h.  35m.,  arrived 
at  camp  on  stream  running  N\V.;  trail  also  NW. 

July  30.— Started  at  8h,  45m.    9h.,  light  reddish  sienite  on  summit; 
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liail-course  NE.  9h.  2m.,  N.  and  S.  surveyors'  line.  9h.  lOm.,  ridge 
NW.  and  SE.  9h.  14m.,  stream  running  SW.  9h.  45m.,  light-colored 
aieaite.  9h.  50m.,  red  sienite,  with  fine  grains,  on  a  ridge;  the  ridge  to 
the  south,  as  well  as  the  present  one,  runs  NW.  and  SB.;  course  of  trail 
NE.  9h.  56m.,  gray  granite,  probably  in  place.  9h.  68m.,  before  cross- 
ing east  branch  of  Esconawby,  red  sienite.  lOh.  2m.,  east  branch,  run- 
ning ESE.  lOh.  20m.,  horhblende  slate,  dip  NE.  lOh.  25m.,  small 
branch  of  river,  course  SE.;  trail^course  N.  E.;  north  side  of  stream,  red 
•sienite,  intermingled  with  gray  gneiss.  lOh.  35m.,  hornblende  slate.  lOh. 
40iD.,  red  sienite.  llh.,  red  sienite.  llh.  5m.,  ridge  E.  and  W.;  trail 
N.  by  E.  llh.  I5m.,  coarse  and  fine  red  sienite,  with  v^ins  of  quartz 
several  inches  broad,  well  defined.  An  B.  and  W.  surveyors'  line  comes 
in  here,  and  pine  plains  commence  immediately  after,  llh.  40m.,  ridge- 
course  E.  1*  N.  llh.  48m.,  fine  sienite.  llh.  55m.,  N.  and  S.  survey- 
ors' line;  trail  N.  30'  E.  The  general  course  of  the  trail  has  been  tor 
two  or  three  miles  N.  20*  E. 
1%.  10m.,  valley  on  the  right,  N.  and  S. 

Ih.  20m.,  lake;  3h.  45m.,  stream  ninning  E.  by  S;.;  4h.  25m^,  abrupt 
ledge  of  quartz;  course  NB.;  opposite  to  it  on  the  trail,  clay,  slate  some- 
wbiit  changed;  quartz  continues  for  one-quarter  mile.  Section  corner  on 
township  line  at  about  5h.  30m. ;  Lake  3uperior  at  about  6h. 

M^  31. — ^About  1  mile  north  of  Oarp  river  along  the  coast,  clay  slate 
occurs,  dip  nearly  vertical;  course  nearly  E.  and'W.  A  little  distance 
beyond  to  the  north  the  slate  is  found  highly  metamorphic,  and  a  tra^ 
peanrock  occurs,  apparently  blending  with  the  slate^  a  specimen  of  this 
taken.  The  trap  rocks  seem  thus  to  be  frequently  interfused  with  the 
m^amorphic  rocks  ill  this  region,'  and  sometimes  to  receive  even  a  strati- 
fied structure,  when  slightly  changed  fironi  their  original  type. 

Specimens  of  iron  ore  from  the  Cleveland  location,  kindly  furnished  by 
Mr.  McNair.  They  consist  of  a  very  compact  ore,  with  fine,  grain— a  va- 
riety occurring  in  small  veins,  and  probably  not  ejusting  in  large  quan- 
tity.   The  Cleveland  location  is  in  the  southern  part  of  T.  47,  R.  27. 

With  regard  to  the  metalliferous  character  of  the  regkm  to  which  these 
notes,  from  July  2^  to  July  31  inclusive,  refer,  there  can  be  no  doubt  in 
plsciog  thd  coarsely  crystalline  sienite  of  the  Esconawby  and  southern 
part  of  the  primitive  district  apart  from  the  trap  and  copper- bearing  rocks 
of  Lake  Superior,  The  fine-gr&ined  sienite  near  the  junction  with  the 
inelamorphic  roeks  may  be  nearer  to  the  copper-bearing  rocks ;  but  a  search 
&r  copper  in  them  would  probably  be  unprofitable,  and  a  liberal  policy 
vould  separate  them  froln  the  mineral  dktrict.^  ^ith  regard  to  the  meta- 
iQorphic  rocks  there  is  more  doubt^  and  a  general  opinion  cannot  perhaps 
be  properiy  given.  The  veins  of  quartz-bearing  copper  in'  R.  26,  T.  48, 
and  those  at  the  Anse,  desetve  close  ezammation  for, gold,  silver,  and 
other  rare  metals.  Veins  of  this  description,  if  they  prove  important,  can 
uodoobtedly  be  found  in  the  m^tamorphic  rocks. 

August  2.— -Rock  at  the  mouth  of  Dead  nver,  resembling  sienite,  but 
«Ij)arently  consisting  of  quartz,  white  and  black,  felspar,  and  epidote, 
tith  occasional  cubes  of  iron  pyrites.     It  is  intersected  with  veins  of  epi- 
dote and  quartz;  specimens  taken.    Some  of  the  seams  of  the  rock,  when 
broken  open,  are  toilnd  line^d  with  chlorite. 
Dead  River  falls,  one  mile  above  mouth;  bed,  between  ridges  of  quartz 
-  and  felspar,  rock,  consisting  of  altered  talcose  slate;  course  W.  10^  S. 
Part  ii— 37 
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Quartz  and  felspar  are  seen  in  particles  in  the  slate^  and  seams  of  ciiiv  ' 
rite  in  the  quartz  and  felspar  rock.  A  light  pink-colored  mineral  found  ^ 
in  the  bed  of  ihe  stream^  interstratified  with  the  talcose  slate.  This  ex-  ^ 
amined  for  lithia  by  blowpipe^  but  considered  a  silicate  of  lime/thougli  « 
requiring  farther  examination. 

August  3. — Owl  island,  bearing  due  west  firom  the  west  point  of  Presq'- 
isle.    Fine  red  sienite,  containing  seams  of  changed  chlorite  slate,  which 
contain  particles  of  quartz  in  some  places,  where  m  contact  with  the  gran- 
ite.    Course  of  veins  of  slate  generally  SE.  and  NW.     Snr&ce  of  rocks 
near  the  shore  smooth,  and  marked  with  ^^  drift  scratches"  SSE.,  follow- 
ing the  course  of  the  lake  shore*    Estimated  height  of  the  island  120  feet 
Deep  fissures  occur  where  the  Flate  has  decayed  out.     On  the  side  E* 
by  S.,  a  trap  dike  occurs  3^  feet  wide,  course  WSW.     It  is  of  the  hom- 
blendic  variety.     Near  the  dike  the  sienite  is  redder  than  elsewhere. 
Further  to  the  south  is  a  vein  of  changed  chlorite  slate,  having  the  same 
course,  and  appearing  to  pass  into  trap.    The  pink-colored  mineral  found 
at  Dead  River  falls  also  occurs  here.    On  the  west  side  a  trap  dike  occurs, 
probably  the  same  noticed  on  the  east,  and  to  the  SW.  a  dike  of  gray 
compact  trap,  containing  apparendy  arsenical  pyrites,  but  deserving  fur-    . 
ther  examination.     Near  this  dike  occurs  an  intervenation  of  sienite  and 
trap,  which  are  also  evidently  interfused  with  each  other  for  an  area  of 
several  yards.    Hornblende  slate  and  chlorite  slate  also  occur,  mingled 
with  the  others;  a  narrow  vein  of  carbonate  of  lime  also  occurs. 

Liarge  island,  off  the  first  point  west  of  Presq'i&le.     On  the  es^st  side 
a  junction  of  trap  and,  sandstone  occurs;  a  narrow  vein  of  conglomerate  is 
found  between  the  two,  as  on  Presq'isle.     Further  south,  going  to- 
wards the  beach,  true  conglomerate  comes  in,  and  large  and  numerous 
boulders  and  fragments  of  hornblende  rock  cover  a  portion  of  it.    The 
conglomerate  extendi  perhaps  one-eighth  mile.    A  vem  of  sienite  appears 
at  one  placei  on  the  sho^,  passing  under  the  sandstone,  which  seems  te 
have  been  upheaved  by  it.    l^he  end  of  the  point  appears  at  a  little  dis- 
tance to  be  sienite  traversed  by  dik^s  of  trap.    The  south  side  of  the 
island  rock,  consisting  of  quartz,  epidote,  hornblende,  and  garnet.    Foot 
of  Mount  Burt,  on  the  lake  shore,  a  trap  ^ike  26  feet  wide.    The  edges  of   ^ 
this  dike  are  compact  greenstone;  the  interior,  after  two  or  three  feet, 
homblendic  trap,  showing  a  different  character,  resiUting  simply  from    ^-- 
crystallization  and  the  process  of  cooling  rocks  in  place;  red  sienite,  with 
igrequent  veins  of  epidote.    The  sienite  is  much  cut  up,  and  veined  by 
offsets  fi'om  the  trap  dike.     The  sienite  must  have  been  colder  than  the 
trap,  to  chill  it  at  the  sides;  yet  in  a  soft  condition,  to  allow  the  veining  of   ^ 
the  trap.     Some  of  the  pffisets  of  the  trap  resemble  what  I  have  called,  in 
speaking  of  Owl  island,  changed  chlorite  slate.    This  is  the  best  descrip- 
tion of  its  appearance,  but  it3  position  would  make  it  seem  to  belong  to 
the  trap- 

A  trap  dike  occurs  about  150  yards  west  from  the  above,  27  feet  wide, 
and  showing  the  same  difference  of  structure  within  and  at  the  sides. 
It  is  marked  also  by  "  drift"  scratches  N W.  by  N. 

Mount  Burt, — ^Red  and  gray  sienite,  traversed  by  trap.  Ascent  easy, 
though  rapid,  three  eighths  of  a  mile,  at  an  angle  of  18^  to  the  summit; 
the  cliff  bald  towards  the  lake,  giving  a  magnificent  prospect.  ,- 

Point  No.  2,  west  of  Presq'isle.    A  junction  of  red  Sandstone,  with   \. 
sienitC;  occurs  near  the  point.    A  mass  of  sienite  makes  its  appearance 
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juiKlliOD^  under  the  sandstone,  which  seems  to  be  hut  sliffhtly  ia- 
id  by  it.  The  sienite  consists  of  quartz,  ht)rnblende,  and  epidote 
■ally.  The  point,  seen  at  a  little  distance,  seems  to  consist  of 
,  intersected  with  dikes  of  trap. 

bluff  of  sandstone  has,  at  intervals,  narow  strata  of  conglomerate, 
Ajng  sdl  the  saadstone  bluffs  we  have  visited.  In  some  of  the 
however,  of  this  locality,  the  pebbles  are  cemented  with  carbonate 
-,  which  has  not  been  observea  before. 

t  No.  1,  west  of  Presq'isle.  As  seen  at  a  little  distance,  red  sienite. 
ic  beach-,  upon  the  ridge^  a  ledge  of  white  quartz  occurs. 
q^MGy  August  3.— I  obtained  more  specimens  o(  galena,  crystallized 
iral  forms.  I  noticed  the  octahedron,  the  octahedron  compressed 
spcff  (the  terminated  six-sided  prism,)  and  dodecahedron.  These 
s  occur  ekher  in  calc  spoj,  or  an  earthy  mineral,  which  decays  and 

them  to  be  detached.  They  thus  present  a  perfect  crystalline 
on  all  the  fitces,  the  prisms  being  terminated  at  both  extremities. 

jmsme  deserve  fiirther  examination  by  Dr«  Locke,  before  a  report, 
rtain  that  they  are  distinct  from  elongated  rhombic  dodecaheara.) 
/^  6.— Train  point,  west  end,  a  flat  table  of  sandstone  1  to  2  feet 
he  livttter;  stratification  horizontal  3  also,  a  remarkable  slaty  cleavage 

stratification,  dip  26^  N.  by  E.  This  cleavage  is  so  regular  as  to 
I  momentary  doubt  upon  the  true  stratification,  \irhich  is  massive; 
ivage  being  in  their  strata  of  an  inch  or  an  inch  and  a  half.  The 
>ne  coarse,  and  at  the  bottom  of  the  lake  horizontal  and  tabular  in 
ation.  . 

point  of  Train  point,  one  mile  from  the  preceding,  cliff  of  sand- 
id  feet,  with  alternate  red  and  white  strata;  grain  fine.  Sandstone 
bis  point,  and  to  the  south  of  it,  occasionally  excavated  into  arches 

feet  high  firem  the  water.    The  potions  between  two  of  these 

are  often  perforated,  so  as  to  ie^ve  a  pillar  supporting  two  arches, 
feet  of  this  is  very  picturesque.  The  arches  in  the  Pictured  rocks 
veil  known  example  on  a  large  scale.  Specimens  of  the  white 
ik  taken. 

markable  isolated  arched  rock  occurs  at  the  extremity  of  Echo 
height  9  feet.  The  sandstone  here  is  stratified  horizontally,  but 
jd  with  a  fissile  structure,  dipping  N.  by  E.  15^  to  20®.  This 
>e  considered  a  stratification,  ana  the  horizontal  cleavage  a  tabu  ta- 
ut the  other  is  undoubtedly  the  correct  view.  The  rock  coarse, 
sandstone,^  gmy  at  this  point,  but  alternating  with  red  farther  to 
tt.  Rocks  frequently  arched.  These  arches  and  colonnades  are 
ly  produced  by  the  abrasion  of  the  rock  by  the  water  at  the  lake 
,  awd  the  subsequent  crumbling  in  of  the  rock  from  above.  The 
direction  of  natural  fracture  in  cleavage  and  stratification  must  aid 

Icho  point  a  thin  vein  of  sulphate  baryta  found  in  the  sandstone, 
impact,  partly  crystalline;  color  light  pink, 
d  island,  west  side.  High  bluffs  of  sandrock  observed  two  miles 
,  about  200  feet  finom  the  water  to  the  highest  exposed  surface. 
ce  of  the  cliff  divided  occasionally  by  trees  coming  down  to  the 
edge.    Salification  horizontal,  and  marked  by  gradations  of 

isi  8. — Grand  island,  southwest  side.    An  arched  excavation  iu  the 
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cliff,. 60  feet  high,  the  roof  projecting  26  or  30  feet  over  the  water.  Saarf* 
stone  red  and  white,  coarse,  variegated,  the  lines  of  cleavage  beiuf 
shown  by  the  colors,  and  much  contorted.  Stratification  nearly  hori- 
zontal, dip  4Py  (north  40°  east.)  Pebbles  in  the  little  cove,  clear  qaaru, 
approaching  agate.  These  undoubtedly  come  from  the  sandstone,  in 
which  they  are  also  found  imbedded.  A  succession  of  clife  of  red  and 
white  sandstones,  interstratified  and  variegated.  The  highest  point  of 
these  about  200  feet  high.  Jutting  perpendicular  promontories  fifequently 
make  out  into  the  lake.  Elsewhere  the  cliffs  incline  to  the  water,  at  an 
angle  from  45°  to  70°.  Bushes  and  trees  occasionally  find  root-hold 
upon  the  side  or  in  ravines.  The  surface  is  marked  bv  the  difiSsrent 
colors  of  the  rock,  by  vertical  weather  or  water  stains  of  black  und  wbite^ 
and  also  by  lichens  and  vegetation  and  by  the  lines  of  fissure.    At  one 

gant,  on  the  west-southwest  side,  several  arches  occur,  observed  by 
r.  Locke,  whose  bases  are  about  12  feet  above  the  present  le^et,  in- 
dicating a  higher  level  at  a  former  period. 

The  sandstone  of  Grand  island,  under  the  microscope,  appeals  to  have 
a  white  cement;  which,  however,  does  not  e&rvesce  with  acids.  It  is 
probably  silicate  of  lime. 

August  9. — Left  Grand  island  at  6h.  36m.  Cliffs  in  the  Grand  Island 
channel,  on  the  east  side,  frequently  eaten  away  at  the  water's  edge  into 
arches  and  honey-comb.  At  8h.  30m.  passed  acolonnadeat  asmall point, 
consisting  of  six  or  eight  pillars  at  the  entrance^  and  extending  the  depth 
of  two  or  three  arches  under  the  rock.  Height  about  six  feet.  Effect  a 
good  deal  like  the  Gothic-groined  arches  of  Fontane  Abbey.  Near  this 
a  tower  of  rock  standing  alone  a  short  distance  (torn  the  water,  and  40  or 
50  feet  high.  8h.  50m. — The  rocks  generally  Here  rise  atan  angle  of  45° 
to  70°,  with  occasional  pcarpendicular  cliffs.  From  a  level  of  about  12  feet 
and  downwards,  rocks  discolored,  apparently  from  the  diffefence  of  the 
former  level  of  the  water.  A  depression  in  the  sur&ce  of  the  rocks  at 
about  40  feet  height;  possibly  also  fh>m  a  former  level  of  the  lake  at  that 
height.  Surface  of  the  rocks  always  moist;  occasional  small  streams 
trickling  and  falling  over  them.  Discolored  under  some  strata  by  oxide 
of  iron,  and  also  by  a  white  slimy  substance  running  dQ3?im  from  the 
crevices. 

Profile  of  cliff  at  9h.  20m: — a,  strata  df  com- 
pact rock,  decayed  in  cavities,  and  resembling 
limestone.  (This  found  in  fragments  on  the 
shore  at  8h.  50m. ;  rough  and  abounding  in  con- 
cretions hard  and  fine-grained^  with  the  a]^ar- 
ance  of  limestone,  but  not  effervescing  with 
acids.  Specimens  taken.)  At  i,  former  sup 
posed  water  level  of  40  feet.  At  c,  ferruginous 
strata  12  feet  above  the  water.  Discoloration  oi 
rocks  below,  either  bom  the  iron  or  former  sub- 
mergence in  water. 

9h.,  east  point  of  Grand  Island  channel,  cod* 
sisiing  of  a  colonnade  of  lar^  arches  and  balls 
at  the  level  of  the  vrater— 9h.  SOip.  to  lOh.,  Mi- 
ner's river;  Pictured  rocks — lOh.  2(kn.,  undula- 
ting coast.    Rounded  battlements  projecting,  with  curved  indentatio 
between. 
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lOh.  35m.,  profile  of  point: — a,  trees;  h,  gray  earthy 
stratum;  c,  greenish  strata;  rf,  striated  strata;  c,  pic- 
tured with  streaks  of  black,  white,  yellow,  brown,  blu- 
ish-green, and  all  iatermediate  shaaes.  Height  of  cliff 
about  150  feet.  At  the  water-line  a  stratum  of  con- 
glomerate (/)  1  foot  thick;  pebbles  very  abundant. 
At  the  foot  of  the  cliff,  large  sail  like  masses  of  rock. 
West  of  this  point  the  rock  is  excavated  for  its 
whole  height,  overhanging  the  shore  30  or  40  feet. 
The  white  substance  exuding  from  the  crevices  is 
tinged  with  light  blue,  resembling  a  white  precipitated 
salt,  contmnitlg  coplper  Ibis  an  impurity.  Specimens  of 
this  taken  in  paper  and  dried. 

1  Ih .  35m . ,  arches  occur  in  the  cliff,  whose  base  is  3^ 
feet  above  the  present  level  of  the  Water.  The  precise 
position  of  the  arches  seems  to  be  determined  usually 
by  the  existence  of  a  fissure,  where  the  rock  decays 
readily.  1  Ih .  40m. ,  o.verhanging  arch  76  feet  high,  ex- 
tending to  the  summit  of  the  cliff.  Deep  green  stains 
bdow  one  of  the  seams.  Rock  strongly  marked  with 
blapk^  white,  and  brown,  in  vertical  streaks  resem- 
bhng  a  painter's  board. 

llh.  45m.,  passed  the  "  Sail-focks"  at  the  foot  of  the 
cHff.     12h.,  passed  a  prominent  poini  of  the  rocks  170 
.     Many  small  arches  and  some  large  excavations  occur. 
5m.,  arrived  at  the  "  Grand  Portal"  on  the  same  promontory. 
Grand  Portal"  is  a  lofty  and  deep  arch  in  the  rock  at   the  ex- 
f  the  promontory;  the  dimensions  taken  by  Dr.  Locke,     The 
red  within,  at  the  rocky  beach  at  the  farther  end.     The  strata 
finely  displayed  sandstone-^grayish,  slightly  variegated,  and 
lines  of  cleavage  in  various  directions.    The  stratification  is  al- 
izontal,  one  of  the  strata  near  the  top  btack;  some  of  the  strata 
us,  and  long  black  stains  streaiQing  down  from  them.    The 
so  sometimes  consist  of  the  white  slime  of  which  specimens 
3n  yesterday.    The  dip  of  strata  about  3°  S. 
twelve  feet  above  the  water  occur  several  strata  of  conglomerate, 
g  mostly  of  quartz  and  jasper  pebbles,  the  quartz  with  a  peculiar 
crystalline  appearance  at  the  surface,  and  resembling  in  every 
lose  found  on  the  beaches  of   the  sandstone.     Below  this  are 
iHy  narrow  vertical  veins  of  conglomerate,  consisting,  probably, 
in  the  lower  strata,  filled  subsequently  with  pebbles.   The  under 
f  the  strata,  at  about  fifty  feet  high,  finely  ripple-marked. 
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The  rock  near  the  water's  edge  around  the  Portal,  and  in  some  pFacw 
within,  is  worn  into  arches  and  colonnades.  Specimens  of  the  various 
sandstones  taken.  On  the  face  of  the  promontory,  on  the  eastern  abut- 
ment of  the  Portal,  is  a  fine  group  of  arches  with  fow  and  massive  pillars, 
resembling  Egyptian  archiiecture.  The  interior  of  the  Grand  Portal  bears 
a  striking  resemblance  to  some  of  the  halls  of  the  liCammoth  Clave  of  Ken- 
tucky, particularly  to  that  catted  ^*die  great  city/' . 

Half  a  mile  east  of  the  Grand  Portal,  at  the  point  of  the  beach,  is  anothei 
cave,  of  40  or  60  feet  high,  in  which  tbe  water  is  deep,  over  a  sandy  bot- 
tjom;  gray  sandstone,  mingled  with  light  red,  slaty.  Some  of  the  strata 
finely  ripple-marked.  The  sand  on  the  beach  just  beyond  the  above,  <o 
the  eastward,  coarse,  consisting  of  transparent  and  rounded  grains  of  silica, 
with  occasionally  a  colored  particle,  (as  seen  through  the  microscppe*} 
Specimen  taken. 

'*The  Chapel,"  at  the  end  of  the  beach.  A  vaulted  loom,  supported  on 
massive  columns;  the  floor  about  25  feel  above  the  water.  It  stands  out 
from  the  other  rocks  and  from  the  woods.  Dimensions  inside  about ^ 
feet  square  by  15  &et  high.    Two  or  three  truncated  columos  of  saiid$(ou» 
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nor  arches  occur  inside.  The  summit,  on  which  some  bushes 
es  are  growing,  about  60  feet  above  the  lake,  commands  a  very 
)spect.  The  effect  of  the  Chapel  is  also  highly  picturesque  from 
er.  Kock  coarse,  gray  sandstone,  with  rounded  particles. 
ist  10.— Returned  to  Grand  Porlal  and  got  out  fossils  found  by  Dr. 
>n  masses  of  rock  detached  from  above,  at  a  height  probably  between 

130  feet  above  the  water.  In  the  ferruginous  stratum,  about  40 
^h,  found  some  specimens  of  the  same  fossil  in  ^ce  in  the  cliff, 
rly  developed.  A  vein  occurs  witl^in  the  Portal  containing  a  min- 
li  brilliant  facea,  rasembling  brown  spar.  No  effervescence  with 
ixc^t  in  the  cavities,  where  a  little  carbonate  of  lime  is  found.  A 
r  form  of  this  mineral--^«  striated,  truncated  cone,  either  the  form  of 
or  of  crystallization.  Specimens  taken  to  examine  for  fossils,  and 
^ents  foi*  chemical  •examination. 

tsi  11. — ^Returned  to  Grand  Porjal.  Took  specimens  of  the  dark 
tain  on  the  rock  for  examination.  Passed  eastward  by  the  Chapel 
3  high  bluffs,  ^  their  termination,  at  lOh.  33m.  At  lOh.  20m. 
the  cascade,  falling  over  a  cliff  of  100  feet  into  the  water.  All  of 
ffs  much  marked  with  Uack  stains,  sometimes  covering  most  Of 
irfeice. 

le  afternoon  passed  the  land  cliffs  of  Grand  Sable,  and  encamped 
Srand  Marais,  a  protected  bay,  in  which  great  numbers  of  shellfish 
)served. 

isl  12, 13,  and  14.— The  shore  sandy-    No  rocks  observable. 
tsi  15. — Gros  Cap,  on  the  Canada  shore.    Trap  rock  here  appears 
n  heavy  dikes,  apparently  through  sienke.      The  rbcks  on  the 
I  shore  of.  the  SL  Marv's  contique  to  be  trap,  and  apparently  aie- 
r  two  or  three  miles  below  Gros  Cap. 

i9i  19. — Descending  St.  Mary's  river  7  miles  to  Palmer's  location, 
a  observed. 

i^t  20. — North  of  little  Lake  George,  on  the  Canada  side,  high 
of  hills,  apparently  trap,  one  lo  two  miles  back  from  the  shore, 
mer  states  that  they  contain  copper  ore.  Hills  low  and  wooded 
ac  island.^  North  ot  Lake  George  there  b  another  range,  exhibit- 
upitous  cliffs  towards  the  lake,  with  the  appearance  of  trap. 
'  lake,  Canada;  entrance  through  a  narrow  channel  or  river,  four 
course  NE.,  from  the  northern  part  of  Lake  George;  the  lake  dis- 
.«nd  named  only  last  year;  length  two  or  three  miles;  surrounded 
intains,  mostly  of  metamorphic  and  also  trappean  rocks;  on  the 
de,  a  mountam  of  limestone,  which  rock  appears  also  on  both 
>f  the  lake;  the  limestone  blue  and  much  veined,  the  veins  curi- 
ontorted,  and  apparently  silicious.  On  the  N.  by  W.  s^ore  is  the 
belonging  to  the  northern  Echo  lake  location.  To  the  east  of  this 
dike  makes  its  appearance,  with  a  northeasterly  course.  The 
ins  north  and  northeast  of  the  lake  contain  veins  of  quartz  appa* 
ich  in  sulphurets  of  iron  and  copper,  running  through  metamor- 
indstone  and  slate.  Yisite^  the  vein  of)ened  yesterday  by  Mr. 
lead  and  others.  It  may  be  estimated  at  300  feet  above  the  lake, 
sep  aseent.    The  rock  near  the  lake  consists  of  imperfectly-jtormed 

with  a  semi- vitreous  fracture,  but  bearine  marks  of  the  original 
ation  of  the  sandstone  firom  which  it  was  aerived.  Higher  up  die 
s  rock  is  granular,  showing  the  rounded  psurticles  and  original  struc- 
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ture  of  the  sandstone.  Above  diis  the  metamorphic  chlorite  slate  appe89  f 
mixed  with  particles  of  quartz  more  or  less  largely  •  so  as  to  form  a  pcci-  I 
liar  breccia.  Through  this  the  vein  of  quartz  runs,  course  probably  NN  W., 
breadth  about  2  feet  3  inches.  It  contains  large  threads  and  bunches  of 
sulphuret  of  copper  and  iron,  easily  cut  with  the  knife;  also,  sulphuretof 
iron,  and  gray  or  black  sulphuret  of  copper,  distinct.  The  rock  is  easily 
broken,  and  the  ore  appears  rich:  specimens  taken.  The  richness  of  these 
quartz  veins  in  the  metamorphic  rocks  may  cause  greater  importatice  to 
be  attached  to  the  similar  ores  which  occur  in  the  Carp  river  region. 

August  21.^ — Head  of  the  Upper  Neebish  rapids,  at  the  outlet  of  Lake 
George,  Canada  side;  metamorphic  sandstone;  a  quartz  rock  regularly 
stratified,  dip  23^  SW.;  many  of  the  strata  deeply  ripple-marked;  one 
observed  with  very  fine  ripple- marks,  paraUel,  and  less  than  an  inch  apart. 
The  structure  of  the  rock  is  granular,  with  rounded  transparent  grains, 
Uie  interstices  filled  with  a  white  amorphous  quartz — the  whole,  undei 
the  microscope,  resembling  the  appearance  of  sandstone  so  much  as  to  leave 
no  doubt  01  its  origin,  independent  of  other  indications.  Specimens 
taken. 

Eight  miles  below  the  above,  tmp  observed,  which  then  occurs  contin- 
uously to  within  two  miles  of  Brube's  mine,  fifteeii  miles  below  the  rap- 
ids, where  we  camped.  The  trap  islands,  when  small,  are  occasionally 
worn  very  smooth ,  and  finely  marked  with  "  drift  scratches. ''  Direction, 
as  taken  from  the  boat,  ISW.  and  SE. 

August  22. — Bruce*s  mine;  veins  of  quartz  in  homblendic  trap;  many 
thread  veins  ot  quariz,^nd  two  or  three  m(Mre  large  veins;  the  vein  opened 
for  the  greatest  length,  varying  from  two  to  three  feet  in  breadth;  very  rich 
in  yellow  sulphuret  of  copper  and  iron,  which  is  distributed  in  large 
bunches  and  threads,  and  also  in  the  purjrfe  sulphuret,  of  which  very 
fine  specimens  can  be  obtained.  Specimens  of  these  taken.  Course  of 
this  vein  nearly  NW.  and  SE.,  bnt  tortuous.  Mine  distant,  by  estimate, 
260  or  300  yards  from  the  shore,  where  another  quartz  vein  is  seen;  the 
rocks  at  the  mine  scratched  in  a  direction  nearly  N.  and  S.;  and  on  the 
shore,  and  at  an  island  connected  with  the  sliore  by  a  bridge,  the  direc- 
tion of  the  scratches  was  accurately  taken,  N.  10^  13.  At  the  mine^  and 
also  on  the  shore,  large  and  abundant  boulders  occur  of  metamorphic 
sandstone  quartz,  with  occasional  hoxxlders  of  meiamarphic  conglomerate^ 
in  which  the  original  grains  of  the  sandstone  can  be  traced,  as  in  the 
sandstone  quartz  described  at  the  Upp^r  Neebish  rapids.  The  pebbles 
are  converted  into  jasper  or  hornstone,  or,  where  originally  silicious,  are 
yet  distinguishable  by  their  appearance  from  the  quartz  surrounding  them. 

The  abundance  of  these  boulders  shows  their  origin  not  to  have  been 
fiur  distant)  and  doubtless  in  the  direction  of  the/' drift  scratches,"  nearly 
north,  in  the  metamorphic  sandstone  region  of  the  Upper  Neebish  rapids. 
This  is  the  final  and  complete  identification  of  the  stratified  and  granular 
quartz  with  the  sandstone  formation  above — having  Its  granulation,  its 
ripple-marks,  and  its  occasional  strata  of  conglomerate.  It  should  have 
been  stated  tliat  a  large  boulder  at  the  mine  was  found,  consisting  of  sand- 
stone quartz >  with  two  thin  strata  of  pebbles  running  through  it,  closefy 
resembling  the  sandstone  of  ''  Graiid  Portal." 

In  connexion  with  the  '^drift  scratcties"  on  the  trap  rocki^,  the  boulders 
on  the  shore  are  much  scratched,  frequently  in  a  single  direction,  showing 
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'  have  been  fixed  when  the  marking  took  place;  but  occasionally, 
th  two  or  three  systems  of  scratches,  thus, 


V 


I  directions.  ^ 

higments  of  trap  about  the  mine  ocea^nally  present  a  very  regu- 
onar  stracture.  Similar  ones  are  also  seen  upon  the  shore. 
9i  23. — ^A  mile  and  a  half  or  two  miles  up  the  river  from  the  Bruce 
oestone  comes  in  on  the  east  shore.  It  is  much  ruffled  and  eon- 
general  course  N.  35°  E.;  dipST®  (E.  35°  8.T)  Color  of  lime- 
iiite,.with  blue  or  gray  veins,  which  are  mnch  harder  than  the 
lestone,  and  efil^rvesce  less,  or  not  at  all:  These  project  from  the 
forming  curious  ruffles  or  fringes. 

point  one  mile  above,  Mr.  Keating  states  Aat  the  n>etamorphic 
erate  is  found  in  place. 

point  y^  of  a  mile  helow  the  one  first  described,  a  trap  dike,  12 
3,  cats  through  the  limestone;  course  E.  1(P  N.  The  limestone 
urse  here  east  and  west,  ridged  and  striated.  Dip  nearly  vertical, 
e  next  point  below,  the  same  trap  dike  cuts  across,  with  a  vein  of 
slate  interposed  between  it  and  the  limestone, 
slate  is  very  soft,  and  is  used  by  the  Indians  for  pipes.  Width  of 
I  or  two  feet.  The  limestone  at  this  point  light  gray,  very  si- 
a  appearance,  and  does  not  effervesce  With  acids.  It  is  saul  to 
{ood  lime,  but  little  of  it." 

se|>h's  island,  a  little  north  of  the  Bruce  mine  on  the  opposite 
mestone,  bearing  E.  40°  S.;  dip  2^  (S.  4(P  W.^)  fossils  abundant. 
,  taken  in  another  position,  E«  25°  S.  A  large  number  of  speci- 
men by  Dr.  Locke. 

ft  24. — Same  locality.  In  the  morning  a  large  number  of  fi)ssils, 
g  several  varieties  of  trilobiies,  collected.  The  shore  covered  with 
)s  of  limestone,  somewhat  water«.wom.  Boulders  of  trap  and  of 
•phic  conglomerate  also  occur.  The  limestone  continues  to  appear 
two  miles  southward,  after  which  nothing  but  boulders  are  visible 
lore  of  St.  Joseph's,  to  its  southern  termination. 
led  at  Orummond's  island,  U.  S.,  and  coasted  half  a  mile  on  its 
shore,  going  south.  Limestone  glittering,  and  crystalline  of  a 
h  gray  color,  containing  numerous  cavities.  Fossils  abundant, 
;rved  by  Dr.  Locke. 

H  25. — Coasting  along  Drummond's  island  towards  the  Detour, 
e.     In  the  bay  containing  the  old  British  fort,  at  the  S  W.  side  of 

d,  opposite  the  Detour,  the  parade  of  the  fort  consists  of  a  terrace  of 

e,  inclinidg,  at  a  very  small  angle,  to  the  water.  It  affords  a  good 
lity  to  get  the  bearing  and  dip  of  the  strata  on  a  large  scale.  The 
if  W.  33^  to  40^  S.    The  dip  1«  or  2^^  (S.  35.^  to  40«  E.) 


I 


[1] 


686 


Augtui  26. — Island  about  halfway  between  the  Detour  and  Mackiaa 
No  rocks  observed  in  place,  but  limestone  boulders  and  angular  sfa 
abundant.  Fossils  few,  observed  by  Dr.  Locke.  Islands  and  sb 
from  the  Detour  westward,  sandy,  with  points  to  the  south  rocky  i 
shoal. 

August  28. — Mackinack  arched  rock,  fossiliferous  limestone.  The  lin 
stone  abounds  in  cavities  and  clefts;  some  of  them  large  enough  to  be  a 
sidered  caves.  To  this  structure  the  arched  rock,  and  passage  beneath 
are,  undoubtedly,  due.  The  rock  is  a  breccia,  composed  of  a  bluish  gi 
or  gray  limestone,  including  angular  fragments,  often  parallelograms,  o 
whiter  variety.  At  the  time  this  breccia  was  formed,  various  fissutesi 
cavities  seem  to  have  had  their  origin,  and  these  are  Hned  with  crystafa 
carbonate  of  lime,  of  which  specimens  were  taken.  Small  seams  of  wl 
crystalline  carbonate  of  lime  also  occasionsdly  run  through  the  n 
Occasional  nodulea  of  chalcedony  also  occur — in  some,  if  not  in  all  cai 
^^onsisting  of  fossils.  The  cavities  in  the  rock  are  due  at  least  to  ] 
sources:  1st,  cavities  of  original  structure,  and  crjrstallization;  2d,  to 
sion  by  weather,  which,  from  the  abundant  fissures,  has  free  accea 
the  interior  of  the  rock;  3d,  to  decay  of  the  white  included  fragments  ol 
breccia,  which  seem  easily  decomposable  and  leave  moulds  of  their  shap 
the  original  rock ;  4th,  to  the  cavities  of  fossils.  The  whole  structure  of  d 
rocks  is  very  loose,  portions  crumbling  every  year,  under  the  influenc 
frost  and  other  causes,  so  that  the  continuance  of  ^Uhe  arched  rock'' 
any  great  length  of  time  is  improbable  or  uncertain.  The  arched  roc 
a  slender  span  of  rock,  connecting  two  portions  of  the  cliff  at  a  heigli 
about  100  (?)  feet  above  the  water,  and  is  justly  considered  one  ot 
natural  curiosities  of  the  island. 

August  30. — Ledge  a  little  lo  the  NE.  of  the  line  connecting  the  old 
new  forts.  Limestone  of  the  brecciated  character  of  this  island,  contai: 
a  few  shells.  lioose  fragments  occur  at  its  base,  containing  veins  or  rr 
es  of  chalcedony,  rich  in  fossils.  Specimens  of  these  taken.  A  sic 
large  fragment  found  on  the  crest  of  the  hill  on  which  the  old  fort  stai 

Sugar  loaf  rock,  a  conical  rock  of  limestone,  very  much  fissured 
full  of  cavities,  two  or  three  of  which  approach  to  caves  in  size,  form 
an  aperture  through  it,  from  side  to  side,  and  also  communicating  with 
light  above.  Its  steepness  makes  it  very  difficult  of  ascent.  ^  its  he^ 
considerably  above  the  trees,  estimated  at  60  to  70  feet.  Fcssils  found 
the  loose  fragments  at  its  base. 

^^  Standard  Rocksy 

No.  1. — "Augitic  rock,"  ran^e  26,  township  47,  section,  18. 
No.  2.— Red  sienite,  range  2b,  township  46,  section  6. 

^W  9f  instructions  to  Dr.  John  Locke y  dssistant  geologist. 

Sir:  In  virtue  of  authority  vested  in  me  by  instructions  from  the  hoi 
able  Secretary  of  the  Treasury  of  the  United  States,  given  April  16,  IJ 
I  hereby  appoint  you  to  be  a  first  ^sistant  geologist  for  me  geoloj 
survey  of  the  mineral  lands  of  the  United  States  in  the  northern  pe 
sula  of  Michigan.    Your  duties  will  commence  on  the  first  day  of^Ji 
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'OH  will  be  allowed,  accordine  to  my  instructions,  five  dollars  per 
-you  paying  your  proportion  of  the  expenses  of  travelling  and  sub- 
g,  on  said  survey,  excepting  the  amounts  paid  in  necessary  trav- 
;  expenses  finom  your  home  to  Ijake  Superior,  and  for  your  return 
J,  which,  according  to  my  instructions,  will  be  allowed  you  by  the 
roment.  You  will  take  charge  of  the  magnetic  observations  required, 
rding  to  my  instructions,  in  addition  to  your  usual  duties,  as  an  as- 
Dt  geologist  on  the  s^tions  assigned  to  you. 

is  my  wish  that  you  should  commence  your  surveys  on  the  eastern 
of  the  mineral  lands,  near  the  Chocolate  river,  and  that  you  should 
ore  the  country  between  the  outlet  of  that  river  into  Lake  Superior 
the  little  Bay  du  Noquet;  and  that  you  should  examine  the  ranges  of 
Dships  from  that  range  westward  and  ascertain  the  geolo^cal  charac- 
of  the  country.,  denoting  the  limits  of  the  rock  formations  and  the 
008  fossils  and  minerals  that  occur,  and  particularly  describing  any 
»dr  beds  of  metals,  or  metalliferous  ores,  that  may  exist  in  your  dis- 
t,  lemarking  on  their  nature,  situation,  and  the  economical  value  of 
localities  of  veins  or  beds  suitable  for  mining  purposes.  In  connexion 
h  the  latter  requirements,  you  will  please  to  describe  the  course,  dip, 
I  width  of  every  vein  or  bed  you  may  discover,  and  ascertain  the  con- 
OQsfor  drainage  of  a  mine  on  said  workable  veins  or  beds.  You  will 
)  please  to  collect  fair  average  specimens  of  the  ores,  metals,  or  rocks, 

I  ascertain  their  specific  gravity,  in  order  to  determine  the  weight  of  a 
«c  foot  of  the  ores  or  metalliferous  lode.  You  will  also  please  to  notice 
daracter  of  the  country,  and  remark  on  the  feasibility  of  working  the 
tesyou  may  propose  should  be  wrought,  and  on  the  facilities  of  trans- 
tiog  the  ores  or  metals  to  some  convenient  harbor  pn  the  naviga- 

viters  of  Lake  Superior  or  Michigan,  stating  what  conveniences 
re  may  be  for  the  construction  of  roads,  and  the  probable  length  of 
Ithat  may  be  required.  Please  also  to  notice  the  nature  of  the  wood 
^e  for  making  charcoal,  or  for  flirnishing  timber,  boards,  and  plank 
tlie  buildings  for  mining  establishments.  Please  also  notice  any  good 
liitiesfor  quarrying  suitable  stone  for  furnaces,  and  any  good  depositee 
nek  or  fire-clay;  also,  any  good  limestone  suitable  for  fluxes  for  ores 
i>pper  and  iron,  or  for  making  cements. 

any  district  you  may  deem  valuable  as  agricultural  land,  please  col- 
air  samples  of  the  soils  for  chemical  analysis, 
calling  your  attention  to  the  above  mentioned  particulars,  I  would 
ve  th:at  I  do  not  wish  in  any  way  to  restrict  your  observations,  and 

II  be  happy  to  receive  communications  of  any  other  useful  and  in- 
ng  fiuits  you  may  notice  during  your  survey.  Your  extensive  ob- 
ions  and  long  experience  as  a  scientific  geologist  and  naturalist  will 
St  to  you  many  other  interesting  observations  during  your  journeys 
3  almost  unexj^ored  wilderness  which  we  are  caUed  upon  tp  ex- 

h  high  considerations,  I  have  the  honor  to  be  your  obedient  servant^ 

CHARLES  T.  JACKSON, 
'QeolQgical'Surveyor  of  the  U.  S.  Mitierci  Lands  of  Michigan. 
essor  John  Locke. 
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Classificaium  and  comparison  of  the  preceding  resuUe. 

KEWENON  PENINSULA. 


[1] 


1 

Latitude. 

Longitude. 

Total  intensity.. 

ikini , 

O      r     rr 

47  28 
47  28 
47  24 
-47  24 
47  24 
47  24 
47  24 
47  27 

47  26  50 
47  24 
47  24 
47  25 
47  24 
47  23  40 
47  25 
47  S2 
47  26 
47  28 
47  11 
47  01 
46  49 

or     It 

88  00  45 

87  57 

88  25 
88  24  45 
88  26 
88  28 
88  28 
88  12 
88  12 
88  06 
88  08 
88  08 
88  08 
88  08, 
88  04 

87  5t 
87  50 
87  50 
87  30 
87  30 
87  34 

1149.6 

loe  FTarbor  .••.•••••••.••••#•»••.. 

K)46  d 

Ter  Mine. »••••. , 

1038.7 

0 •...► ,,. 

1048.1 

0 , «, 

1050  1 

ne. -•••• 

0 ,,» 

1025.4 
1039  8 

PallB.... 

1044  6 

to 

1083.9 

iQrw 

1041.1 

Mine. 

1058.5 

in  Mountain..  •  •  •  • \ 

1464  6 

)aain*B .,••••..•••., 

118*2.4 

J  near  Siblev't. » .....••.. 

1030 

HouffhtOD. .  ..4.....  < , 

1052^ 

n  poini  of  Baite  da  Grit .....••. 

1048. 1 

^eweoon ••.. 

1077.1 

)o .... 

1035  7 

1030.  a 

of  Portaee  river. ... 

1035.6 

1036.7 

47  22  36 

88  12  24 

1077  1 

• 

1.9334 

iiM.— In  April,  1844, 1  announced  to  the  American  Philosophical  Society,  that  at  Point 
ion  I  had  probably  reached  tb^  place  or  reeion  of  maxinium  intensity ;  at  the  Mfne 
taiifyini;  that  annooncement  on  account  of  w  wont  of  more  extonded  and  multipUed 

it. 
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Since  Captain  Lefinoy  has  examined  the  region  between  Lake 'Superior 
and  Hudson  bay,  Colonel  Sabine  has  calculated  the  maximum  to  be 
1.878,  and  located  in  latitude  62^  l^  and  longitude  91^  59. 

The  high  intensity  of  Point  Eewenon— determined  by  numerous  ob- 
servations made  over  a  region  of  thirty  miles  in  extent — ^must,  then,  be  con- 
sidered a  case  of  extraordinary  ajid  extensive  local  attraction,  the  mean 
being  higher  than  Colonel  Sabme's  maximum.  Indeed,  the  abrupt  changes 
and  extraordinary  results  along  the  trappean  dikes  and  near  the  metallic 
veins  are  sufficient  evidence  of  unusual  magnetic  forces,  cdthough  they 
operate  on  a  scale  co-extensive  with  the  peculiar  geological  formations  of 
trap  and  metalliferous  conglomerate,  occupying  so  larg3  b  portion  of  that 
peninsula. 

If,  however,  we  select  such  observations  as  were  made  on  the  hori- 
zontally  stratified  sandstone  of  the  peninsula,  we  find  them  not  only  con- 
sistent among  themselves,  but  conforming  to  the  results  which  Captain 
Lefixry  obtained  bet\veen  Lake  Superior  and  Hudson's  bay.  They  aie 
as  follows: 

Latitude. 

BaiteduGris      -  -  -  47^24' 

Do  western  part.  -  47°  22t 

Hawk's  Bill        -  -  -  47°  11' 

Portage  river       -  -  -  47^01' 

Anse       -  -  -  -  46^49' 


Longitude. 

88^08' 
88^05' 
88°3(y 
88O30' 
88°  34'  ^ 


Total  int'y. 

1041 .5 
1048.1 
1030.3 
1035.6 
1036.7 


88°  21'  06" 


1038.3 
1.8637 


47°  09'  06" 
Total  intensity,  reduced  to  arbitrary  scale 

The  observations  at  La  Pointe  and  at  Ontonagon  river  were  made  on 
the  same  sandstone.    The  results  are  as  follows: 


La  Pointe 
Ontonagon  river 


Latitude. 

46°  47' 
46°  52^ 


46*^  49'  30" 
Reduced  to  arbitrary  scale,  total  intensity 


Longitude. 

90°  68' 
89°  31' 

90^44' 


Total  int*7. 
1044.5 

1039 

1041.7 
-     1.870 


South  shore  of  Lake  Superior^  from  Chocolate  river  to  Taquammoi^. 


Train  river  - 

Grand  island 
Chappel  river 
Portal  Rock 
Grand  Marais      - 
Two-heart  river     • 
Near  White  Pish  point  - 
Little  Taquamanon  river 


Bv  arbitrary  scale  - 
M&udmum  of  Colonel  Sabine 


Latitude. 

46°  30' 

46°  27i 
46°  43' 
46°  43' 
46°  42' 
46°  43' 
46°  40'  . 
46°  41' 

46°  3^  22" 


Longitude.         '  Total  int'y. 

87°  01'  1042 

86^45'  1046 

86°  4U'  1049 
86<>  ay  45"     1049 

86°  09*  1043 

85°  38*  1041 

85°  13'  10 

85°  13'  1046 


86°  09'  60 '     1046.875 

l.STT 
1878 
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^  These  observations,  which  are  romarkably  consistent  and  made  along 
a  sandstone  coast  entirely  unexceptionable  as  regards  the  geological 
formations,  exhibit  a  mean  within  a  unit  of  being  equal  to  £e  maxi- 
mum of  Colonel  Sabine.  Why  it  should  be  higher  than  a  mean  of  the 
most  unexceptionable  obsenrations  on  Kewenon  peninsula,  it  is  difficult 
to  decide,  uoless  the  cold  water  of  the  lake,  extending  along  so  nearly  a 
magnetic  parallel,  has  some  modifying  influence. 

It  appears  that  the  intensities,  as  indicated  by  No.  6,  are  higher  than 
the  mean  where  the  three  needles  have  been  used.  In  order  to  be  able 
to  apply  an  equation  where  No.  5  alone  was  used,  I  have  made  compari- 
sons of  nine  cases  in  which  two  or  three  needles  were  used.  I  find  by 
the  mean  of  this  comparison  .that  the  ratio  of  the  indications  of  No.  5  to 
those  of  the  means  of  the  several  needles,  is  as  1  to.  0.99852.  The  mean 
of  total  intensity  at  eight  stations  along  the  south  shore  of  Lake  Superior, 
fit)m  Train  river  to  Little  Taquamanon,  by  No.  5,  is  equal. to  1046,  or  by 
arbitrary  scale  1877.6^  which  being  reduced  by  tfie  above  co^efficient,  is 
1874.8. 


I^opsis  of  the  nxphraiions  of  the  geological  corps  in  the  Lake  Superior 
land  district  in  the  fiorthem  peninsula  of  Michigan,  under  the  cUrecti^n 
of  J.  W.  Fhster  and  J.  2>.  Whitney,  united  States  Geologists. 

BosTow,  November  5, 1849. 

Sir:  In  accordance  with  our  instructions,  we  hasten  to  communicate  to 
you  a  synopsis  of  the  results  of  the  explorations  of  the  geological  corps 
under  our  superintendence  in  the  Lake  Superior  land  di/^ict  during  the 
past  season. 

On  receiving  our  instructions  from  the  department,  we  proceeded  forth- 
with to  make  the  necessary  preparations  ibr  taking  the  neld.  We  were 
particularly  required  to  designate,  as  soon  as  pos;sible,  by  quarter  sections, 
such  tracts  as,  in  qux  opinion,  ought  to  be  reserved  as  ^^mineral  lands," 
in  order  to  enable  the  department  to  carry  out  ^e  provisions  of  the  act  of 
March  1^  1847,  entitled  ^^An  act  to  establish  a  new  land  district,  and  to 
provide  for  the  sale  of  mitieral  lands  in  the  State  of  Michigan." 

Mr.  S.  W,  HiH,  of  £agle  River,  Michigan,  whom  we  had  appointed 
assistant  geologist,  was  instructed  to  procure  the  necessary  assistance, 
md  proceed  at  opce  lo.  explore  the  trap  range  of  Keweenaw  point  with 
sufficient  minuteness  to  enable  him  to  designate  the  character  of  each 
quarter  section.  He  entered  upon  the  work  early  in  June,  immediately 
eifter  the  disappearance  of  the  snow,  and  carried  it  on  with  zeal  and  vigor 
antil  the  reqmsite  information  had  been  obtained. 

Anxious  to  avail  ourselves  of  the  services  of  one;  who  had  extensively 
traversed  this  region,  and  possessed  a  large  fimd  of  )ocal  information,  we 
tendered  to  Mr.  John  Burt,  United  States  deputy  surveyor,  of  Mount  Ver- 
non, Michigan,  the  post  of  a£Jlistant  geologist;  but  unfortunately  Mr.  Burt 
had  entered  into  a  contract  for  linear  surveys,  which  he  was  under  obli- 
gations to  fulfil.  This  post  was  subsequently  filled  by  Mr.  E.  Uesoo^  a 
gentleman  well  known  to  the  scientific  worla.  He  had  thoroughly  m- 
?estigated  the  superficial  deposites  of  northern  Europe,  which  present 
many  points  of  resemblance  to  those  of  our  own  country;  and  we  deemed 
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ourselves  fortunate  in  having  secured  his  services  in  this  department  0/ 
geology. 

Messrs.  William  Schlatter  and  W.  D.  Whitney  were  appointed  suk- 
assistants;  the  former  was  employed  as  draughtsman,  the  latter  as  onii- 
thologist  and  botanist.  It  gives  us  pleasure  to  add  that  all  of  the  mem- 
bers of  the  corps  have  devoted  themselves  actively  to  the  interests  of  the 
survey,  and  discharged  their  respective  duties  with  zeal  and  fidelity. 

On  arriving  at  Copper  Harbor,  we  found  that  Mr.  Hill  had  nearly  com- 
pleted the  work  assigned  him.  The  whole  corps  was  then  tfansferred  to 
the  region  west  of  Portage  lake,  to  complete  the  examination  of  that  dis- 
trict, which  had  been  before  explored  by  Mr.  Whitney.  Three  parties 
were  organized:  one  party  explored  the  sources  of  the  Elm  and  Misery 
rivers,  and  thence  east  to  Portage  lake;  another  party  extended  these  ex- 
plorations westwardly  to  the  Ontonagon  river;  while  the  third  traversed 
the  mineral  region  west  of  that  river.  The  heights  of  the  principal  points 
xvtBre  measured  with  the  barometer,  and  numerous  specimens  illustrative 
of  the  geology  of  the  region  collected. 

On  returning  to  Copper  Harbor,  while  waiting  for  a  vessel  to  convey 
us  to  Isle  Roy  ale,  the  maps  of  Keweenaw  point  and  of  the  district  be- 
tween Portage  lake,  on  which  the  character  of  each  quarter  section  was 
indicated,  were  completed.  Lists  of  the  mineral  lands  were  also  made 
out,  all  of  which  were  forwarded  to  the  department  at  Washington.  We 
availed  ourselves  of  this  interval  to  re-examine  the  principal  mines  of  Ke- 
weenaw point,  and  collect  samples  of  their  products. 

We  next  proceeded  to  Isle  Royale,  and  commenced  the  examination  of 
that  island.  We  explored  along  its  shores  and  in  the  interior.  The  heights 
of  the  principal  ranges  were  determined,  and  several  sections  made  across 
it.  Owing  to  the  great  difficulty  of  effecting  an  exploration  of  the  inte- 
rior, little  has  as  yet  beea  done  towards  the  development  of  its  mineral 
resources  except  along  its  shores,  and  we  found  it  impossible,  in  the  limit- 
ed time  allotted  us,  to  carry  out  a  detailed  investigation.  We  have,  how- 
ever, we  believe,  accomplished  all  that  the  interests  of  the  government 
required.  To  Messrs.  Douglass,  Whittlesey,  and  Shaw,  (the  latter  of 
whom  accompanied  us  in  part  of  our  explorations,)  we  are  indebted  for 
much  valuable  local  information. 

Having  accomplished  this  work,  we  were  conveyed,  on  board  of  the 
propeller  Napoleon,  without  delay,  to  Carp  river.  Our  object  was  to  ex- 
amine that  portion  of  the  southern  coast  known  as  the  ^^  iron  region." 
Four  parties  were  organized,  to  each  of  which  a  particular  district  was 
assigned,  with  instructions  to  examine  with  care  all  of  the  localities  of 
iron  designated  in  the  notes  of  the  linear  surveyors.  The  region  was  ex- 
amined with  sufficient  minuteness^  it  is  believed,  to  enable  us  to  trace  the 
boundaries  of  the  several  formations,  and  indicate  the  really  valuable  de- 
posites  of  iron.  Our  operations  here,  however,  were  retarded  by  the  sick- 
ness of  several  members  of  the  corps. 

On  the  completion  of  this  work,  a  party  under  the  direction  of  Mr.  Hill 
was  directed  to  coast  along  the  shore  to  Keweenaw  point,  examining  the 
Huron  mountains  on  the  route;  and  after  arriving  at  L^Anse,  to  pnx^ 
inland  to  Sturgeon  river,  with  a  view  of  determining  the  age,  position, 
and  extent  of  the  limestone  which  there  occurs  in  connexion  with  the 
sandstone.  After  having  arrived  at  Keweenaw  point,  he  was  further  in- 
structed to  visit  the  Ontonagon  river,  and  re-examine  some  of  the  ini»es 
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«i  that  vicinity,  which  were  but  imperfectly  developed  when  we  were 
there  in  the  early  part  of  the  season.  The  notes  of  this  party  have  not 
yet  been  received. 

Another  party  under  Mr.  Whitney  coasted  to  Sault  Ste.  Marie,  making 
excursions  niland  with  a  view  of  determining  the  boundaries  of  the  detri- 
tal  rocks,  and  taking  sketches  and  measurements  of  the  Pictured  rocks 
and  other  objects  of  interest. 

Wliile  at  Sault  Ste.  Marie,  in  accordance  with  the  instmctions  of  the 
department,  we  furnished  the  receiver  of  the  land  office  at  that  place  with 
lists  and  diagrams  of  the  tracts  supposed  to  contain  copper. 

Such  is  a  brief  abstract  of  our  explorations  during  the  past  season.  The 
results  of  those  explorations  will  be  found  in  the  four  geological  maps  for- 
warded to  the  department:  ' 

1.  A  map  of  the  region  between  Portage  lake  and  the  Montreal  river. 

2.  A  map  of  Keweenaw  point. 

3.  A  map  of  Isle  Roy  ale. 

4.  A  map  of  the  region  between  Keweenaw  bay  and  Chocolate  river. 
These  maps  form  a  connected  series,  and  embrace  all  of  the  mineral 

lands  contained  in  the  several  townships  subdivided  up  to  the  close  of 
the  year  1848.  The  southern  extension  of  the  metamorphic  rocks,  em- 
bracing the  region  about  the  outlet  of  the  Machigamig  and  the  upper 
EoitioD  of  the  Menomonee  rivers,  contains  iron;  but  ^its  range  and  extent 
as  not  been  determined.  This  region  was  traversed  by  Messrs.  Foster 
and  Hill  in  the  fall  of  1848.  It  was  being  subdivided  during  the  past 
season,  and  we  deemed  it  advisable  to  defer  its  examination  until  we 
conki  avail  ourselves  of  the  township  plats. 

T©  Mr.  Lyon,  surveyor  general  at  Detroit,  we  desire  to  express  our 
thanks  for  his  promptitu^de  in  furnishing  us  copies  of  pliats,  field-notes, 
&c.,  and  other  facilities,  he  has  afforded  us  in  the  prosecution  of  this 
work. 

In  the  selection  of  the  minerallands,  we  have  been  governed  by  the 
following  principles: 

1.  Tracts  i^iipposed  to  contain  copper — in  some  cases  associated  with 
silver. 

a,  Experie^ce  in  mining,  and  the  examination  of  a  great  number  of 
localities,  have  demonstrated  that  the  veins  of  copper,  and  its  ores,  in  the 
sandstone  and  conglomerate,  are  not  to  be  relied  on,  and  that  when 
worked,  even  to  an  inconsiderable   depth,  they  give  out.    Numerous 
trials  have  been  made  in  these  rocks,  in  the  Lake  Superior  district,  and 
the  result  in  every  instance  has  been  unsuccessful.    Although  copper  is 
found  at  short  intervals,  from  the  Pictured  rocks  to  the  Montreal  river,  in 
this  rock,  yet  we  have  designated  no  tract  in  it  as  mineral  land.     As  all 
of  the  productive  lodes  are  confined  to  the  ranges  of  trap,  all  of  the  min- 
eral tracts  designated  lie  within  those  ranges.     What  is  generally  known 
as  the  trap  range,  consists  of  a  belt  of  igneous  rocks,  composed  for  the 
most  part  of  hornblende  and  felspar,  which  in  places    have  broken 
through  the  sandstones,  tilting  them  up  at  high  angles;  but  oftener  are 
found  in  alternating  beds,  having  the  same  dip  as  the  detrital  rocks. 
The  associated  sandstone  and  conglomerate  belong  to  the  silurian  system, 
aud  rest  at  the  base  of  all  the  fossiliferous  rocks.     The  trap-range  ex- 
tends from  the  Montreal  river — the  western  boundary  of  the  district — and 
^sappears  in  the  lake  at  the  extremity  of  Keweenaw  point.     Its  general 


[1] 


608 


course  is  a  little  north  of  east*  preserving  a  pretty  unifonn  paraMsm 
with  the  southern  coast  of  Lake  Superior.  Its  width  varies  firom  two 
miles  to  twelve.  Throughout  this  range — nearly  one  hundred  and  fifty 
i^iles  in  extent — copper,  mostly  native,  is  disseminated,  but  more  pre. 
fiisely  in  some  places  than  others.  In  fact,  there  may  be  said  to  exist  tn 
centres  of  metallic  riches,  around  eacihof  which  copper  has  been  accumuli^ 
ted  in  considerable  quantity,  but  under  circumstances  somewhat  differeni 
The  one  may  be  designated  as  the  Keweenaw  point  centre,  which  hasi 
system  of  veins  cutting  across  the  trap  range.  Within  this  system  ae 
included  the  Cliff,  North  American,  Northwest,  Northwestern,  and  Cop^ 
per  Falls  mines. 

The  other  may  be  designated  as  the  Ontonagon  centre,  and  here  tk 
veins  preserve  a  certain  parallelism  with  the  ranges,  or  run  with  tb? 
formation.  In  this  system  are  included  the  Minnesota,  the  OntonagoD 
and  the  Ohio  trap-rock  mines. 

Some  of  these  abcumulations  of  copper  are  mere  beds,  the  results 
segregation,  while  others  are  containea  in  fissures,  formed  subsequGii 
to  the  Qontaining  rock,  and  associated  with  a  veinstone  entirely  dissioh 
ilar. 

It  will  thus  be  seen  that  the  copper-bearing  rocks  form  two  independcn 
groups,  which  are  characterized  bv  peculiarities  distinctly  marked. 

b.  Having  restricted  the  mineral  lands  to  the  trappean  rocks,  and  bar 
ing  traced  on  the  maps  the  respective  limits  of  the  igneous  and  aqueot' 
formations,  it  remained  to  be  determined  what  portion  of  this  belt  shoulc 
be  reserved  as  mineral,  and  what  excluded.  The  rocks  over  a  laif 
portion  of  this  area  are  concealed  by  accumulations  of  transported  mi 
ter — such  as  sand  and  clay,  which  sustains  a  dense  growth  of  treei 
The  humidity  of  the  climate  is  fevorable  to  the  production  of  mosses 
which  cover  the  ground  like  a  carpet;  hence,  to  trace  the  boundaries  o 
the  rocks,  even,  is  a  task  of  great  difficulty.  The  veinstone  of  tin 
copper  lodes,  disintegrating  more  readily  than  the  enclosing  walls,  be^ 
comes  concealed  by  rubbish,  even  where  the  rock  is  exposed;  hence i.^ 
course  is  to  be  traced  by  observing  the  depressions  in  the  soil.  Mostci 
the  veins  thus  far  tested  have  been  found  m  precipitous  cliffs,  or  in  tb 
beds  of  streams,  where  the  water  has  swept  away  the  superficial  com 
ing.  When  we  consider  the  limited  space  occupied  by  these  lodes — ife 
most  productive  ones  rarely  exceeding  two  feet  in  width — and  the  difi- 
culties  attending  their  exploration,  it  must  be  acknowledged  that  a  1ob§ 
interval  of  time  will  elapse  before  even  a  tithe  of  the  mineral  wealth  oi 
this  region  is  revealed.  Every  road  that  is  made,  every  well  that  is  sunk 
every  pit  that  is  excavated,  every  field  that  is  cleared,  will  tend  in  some 
degree  to  develop  its  geology.  If  the  country  were  opened,  and  the 
principal  veins  laid  bare,  it  would  be  a  task  of  some  delicacy  to  determine 
which  would  prove  productive  and  which  not.  The  testing  of  veins  in 
all  mining  countries  is  among  the  heaviest  items  of  expenditure.  Within 
the  space  of  twenty  years  the  consoUdated  mines  in  Cornwall  have  ex- 
pended not  less  than  .;^300,000  for  the  sole  purpose  of  discovery,  and 
their  underground  operations  in  sinking  and  drivmg  amounted  to  about 
63  miles. 

It  is  evident,  therefore,  that  it  would  have  been  impossible  for  as  to 
desiraate  such  tracts,  and  such  only,  as  contained  productive  veins. 
We  have,  therefore,  designated  as  mineral  those  tracts  lying  in  the  cop- 
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pfA)e«ring  range,  where  rocks  are  exposed,  and  which,  by  their  prox- 

pity  to  mines  of  knowa  value,  or  by  general  comparisons  of  the  indi- 

ptioiis  of  mineral  wealth  throughout  the  district,  seem  to  offer  a  rea- 

poiiable  prospect  of  successful  mining,  and  where  minute  explorations 

^ight  reveal  the  existence  of  valuable  lodes.     In  those  portions  of  the 

^i^rtct  where  the  rocks  are  but  imperfectly  exposed  and  traversed  by  few 

Veins,  affording  little  encouragement  for  the  prosecution  of  mining  opera- 

^ons^  we  have  reported  nfo  mineral  tracts.     Such  is  the  character  of  the 

top  range  to  the  wgst  of  Portage  lake,  as  far  as   township  62,  range  37 

^«t,and  of  the  region  known  as  the  Porcupine  Mountains, 

In  designating  the  mineral  lands  on  Isle  Royale,  we  encountered  still 

ST^tet  difficulties.     It  would  be    almost  impossible  to  exaggerate  the 

physical  obstructions  to  a  thorough  exploration  of  that  island.     It  may 

*^ characterized  as  a  siTccession  of  ridges  and  si^amps,  densely  covered 

?^wi  trees  and  shrubs.     Fires  have  extended  over  a  large  portion  of  the 

f^^^d^and  the  fallen  trunks  form  an  almost  impenetrable  net- work  of  in- 

^^^^n  branches.     We  crossed  the  island  in  many  places;  but  in  these 

^xgoratiQns  we  saw  few  evidences  of  veins, 

I  I  p  ^^^®  li^^l^  confidence  in  the  metalliferous  character  of  the  veins  on 
swftoyale.    That  portion  of  the  island  embraced  in  the  igneotis  forma- 
^^is  made  up  of  alternating  beds  of  hard  crystalline  greenstone  pass- 
^Smto  porphyry  and  amygdaloidal  trap;  the  former  are  thick,  the  latter 
, ''*•    M^'here  the  veins  pass  from  the  soft  into  the  hard  rock,  they  are 
n^^    to  change  in  their  productiveness  and  become  narrow  and 
'defied,  euid  in  some  cases  present  a  mere  fissure.     The  best  mining 
^und  is   c)n  the  southern  portion  of  the  island,  near  the  junction  of  the 
^pand  OtDnglomerate.     The  rock  is  ^^rind,"  and  can  probably  be  pene- 
atedto  tiVie  depth  of  two  or  three  hundred  feet  before  striking  a  green- 
one  veix^^    Two  Systems  of  veins  occur  here — one  longitudinal,  the 
her  trari  averse. 

T1\esaxine  banded  appearance, 'and  the  same  phenomena  with  regard  to 
le  prodiicitiveness  of  veins  in  their  transition  from  a  liard  to  a  sou  rock, 
aTebcen  observed  on  Keweenaw  point.  The  metalliferous  belts  there 
ie,how^^^er,  wider,  and  the  mining  ground  more  extensive.  The  best 
nmes  will  probably  be  limited  in  their  downward  range.  We  selected  as 
mineral  lands  such  portions  as  afforded  good  exposure/  of  the  rock,  be- 
lieving ttiat  such  portions  as  are  purchased  will  be  so,  exclusively  in 
fefereace  to  their  mineral  wealth. 

2.  In  designating  the  lands  containing  iron  we  have  encountered 
less  difiiculty.  The  beds  are  found  on  a  scale  of  such  magnitude,  and 
the  ore  is  of  such  purity,  that  it  requires  little  search  to  discover  them, 
and  little  caution  m  pronouncing  on  their  value.  This  iron  region  is, 
pemaps,  the  most  valuable  and  extensive  in  the  world  for  the  manufac- 
^.^f  the  finer  varieties  of  wrought  iron  and  steel.  When  we  consider 
^*^ense  extent  of  the  district,  the  mountain  masses  of  ore,  its  purity 
''^^  Captation  to  the  manufacture  of  the  most  valuable  kinds  of  iron, 
^.  ^he  immense  forests  which  cover  the  surface  suitable  for  charcoal, 
^^  district  may  be  pronounced  unrivalled. 

J^^  leferring  t6  the  map  which  accompanies  this  synopsis,  it  will  be 

^.^hatthe  iron  occurs  in  a  raetamorphic  formation  bounded  by  two 

?^^te  belts — one  on  the  north,  and  the  other  ott  the  south — and  that  it 

Prolonged  westerly  beyond  the  Machigamig  river.    This  formation 
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consists  of  hornblende y  talcose,  and  chlorite  slates,  with  associated  Ma : 
of  hornblende  and  felspar  rocks  evidently  trappean  in  their  origin.   Id  r 
that  portion  of  the  region  drained  by  Carp  and  Dead  rivers,  and  even  oi 
the  head- waters  of  the  Escanaba,  the  trappean  rocks  rise  in  irregulai    ' 
knobs  and  ridges  from  one  hundred  to  two  hundred  feet  above  the  gene-  r 
ral  level  of  the  country,  and  from  eight  hundred  to  tien  hundred  feel 
above  the  lake  level.     To  the  west  and  south  of  Machi-gummi,  (or  Big 
LakC;)  the  ridges  are  less  abrupt,  and  there  are  some  townships  where 
there  is  scarcely  a  single  exposure  of  the  rock  in  place. 

The  ore  consists  mainly  of  the  specular,  or  peroxide  of  iron,  with  an 
admixture  of  the  fine-grained  magnetic.  In  some  instances  the  whole 
ridge  (or  knob)  appears  to  consist  of  one  mass  of  pure  ore — so  pure  that 
no  selection  is  required;  but  an  unlimited  quantity  might  be  quarried,  en 
picked  up  in  loose  blocks  around  the  slopes;  in  others,  the  ore  is  mixed 
with  seams  of  quartz  or  jasper,  which  renders  it  less  valuable  and  re- 
quires some  care  in  the  selection.  The  iron  in  such  cases  presents  a 
banded  and  contorted  structure^  or  alternating  seams  of  steel-gray  and 
brilliant  red;  The  appearance  of  a  mountain-cliff  thus  made  up  is  extra- 
ordinary. V 

In  conclusion,  it  may  be  said  that  this  region  possesses  an  inexhausti- 
ble supply  of  iron  ore  of  the  best  quality — removed  from  twelve  to  thirty 
miles  from  the  lake  shore,  with  a  soil  by  no  means  sterile^  and  covered 
with  a  heavy  growth  of  maple,  yellow  birch,  pine,  and  oak — and  that  it 
is  to  this  source  that  the  ^eat  West  will  ultimately  look  for  its  supplies  of 
the  finer  varieties  of  bar-iron  and  steel.  The  "  Iron  mountain  "  of  Mis. 
souri  becomes  insignificant  compared  with  these  immense  deposites. 
This  region  also  contains  extensive  beds  of  marble,  which  will  prove  of 
much  economical  value  for  fluxing  the  orfes  and  in  yielding  lime,  while, 
with  care,  blocks  for  architectursJ  and  ornameiltal  purposes  can  be  ob- 
tained. Plesh-red  is  the  prevailing  tint  with  veins  of  a  deeper  hue. 
The  novacuhte  slatts  are.valuable^  affording  hones  equal  to  the  Turkey 
or  Scotch  stones. 

Appended  to  this  syno{!>sis  will  be  found  complete  lists  of  the  mineral 
lands  of  the  Lake  Superior  district. 

During  the  past  season  the  results  of  the  mining  operations  in  this  re- 
gion have  been  highly  successful.  Several  companies  are  actively  em- 
ployed in  prosecuting  their  works.  The  shipments  of  copper  during  the 
past  year  amount  to  about  1,200  tons,  mostly  in  masses  nearly  pure.  The 
Clitf  mine,  belonging  to  the  Boston  and  Pittsburg  Company,  shows  no 
signs  of  exhaustion;  and  its  shipments  during  the  present  season  amount 
to  nearly  1,000  toiis  of  copper,  yielding  about  90  per  cent.  It  divided 
last  year  a  dividend  of  upwards  of  60  per  cent,  on  the  shares,  and  as 
large  a  dividend  is  expected  on  this  year's  product.  The  North  Ameri- 
can and  the  Northwestern  Companies  have  now  thoroughly  opened  their 
respective  mines,  and  will  probably,  in  the  course  of  the  next  season, 
ship  a  considerable  amount  of  copper. 

The  Minnesota  mine,  on  the  Ontonagon  river,  when  we  visited  it  in 
the  spring,  displayed  a^  lode  of  unparalleled  richness,  and  bids  &ir  to 
rival  the  Cliff  mine  in  productiveness.  The  shipments  for  1850  will 
probably  exceed  2,000  tons. 

The  mining  operations  in  this  region,  prosecuted  uhder  many  disad- 
vantages, have  shown  that  the  veins  of  native  copper  are  really  valuable. 
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mi  3s  certain  in  their  yield  as  those  of  the  ores  of  copper,  and  that  nlti- 
iDately  they  will  go  for  towards  supplying  the  national  consumption. 

In  the  iron  region  the  Jackson  Company  was  the  first  to  commence  the 
manu&LCture  of  blooms  and  bar- iron.  They  have  now  two  forges  in  suc- 
cessftd  operation,  producing  2,400  pounds  of  blooms  per  day,  at  an  ex- 
pense of  little  oyer  $21  per  ton.  Their  forges  are  located  on  Carp  river, 
about  ten  miles  from  the  lake  shore. 

The  Worcester  Company,  organized  duiing  the  past  year,  have  select- 
ed a  site  by  the  lake  shore,  about  a  mile  above  the  mouth  of  the  Carp 
river,  and  are  erecting  ten  forges,  which  will  be  ready  for.  operation  by 
next  year  -  . 

There  is  one  obstacle  which  seriously  retards  the  development  of  this 
region:  we  alhide  to  the  rapids  pf  the  St.  Mary's  river.  These  rapids 
are  less  than  a  mile  in  extent>  and  the  fall  varies  between  eighteen  and 
twenty-one  feet,  dependent  on  the  stage  of  water  in  Lake  Superior.  The 
banks,  which  nowhere  attain  an  elevation  of  more  than  twenty-five  feet 
above  the  bed  of  the  stream,  are  composed  of  fissile  sandstone.  At 
present,  every  barrel  of  flopr  consumed  in  the  mining  region  is  carried 
over  this  pprtage,  as  well  as  every  mass  of  copper  or  bloom  of  iron 
brooght  down.  With  this  obstruction  removed  by  the  construction  of  a 
caoal  around  the  rapids,  there  would  be  an  uninterrupted  navigation  jQrom 
Buffalo  and  Chicago  to  Fond  du  Lac.  The  mining  interest  requires  it. 
Tte  fisheries,  the  immense  tracts  of  pine  and  cedar,  the  various  materials 
ibr  construction,  (such  as  granites,  slates,  and  marbles,)  would  then  all 
be  made  available,  and  it  is  believed  that  the  government  would  be  at 
once  remunerated  for  the  expense  incurred  by  the  enhanced  value  com- 
municated to  the  public  domain. 

We  purpose,  during  the  ensuing  winter,  preparing  a  report  on  the  eco- 
nomical geology  of  the  region  examined,  giving  a  full  description  of  the 
copper  and  iron-bearing  districts,  with  delineations  of  the  principal  mines 
and  all  the  data  which  we  have,  been  able  to  collect  as  to  their  produc- 
tiveoess,  accompanied  with  plans  of  the  workings,  drawings  of  machine- 
ry, furnaces,  and  such  other  information  as  may  be  valuable  to  the 
mimng  population  of  that  district. 

What  remains  to  be  done  is  the  examination  of  the  southern  extension 
of  the  iron  region,  which  occupies  but  a  limited  area  in  the  vicinity  of 
the  outlet  of  the  Machigamig  rivet  and  the  upper  part  of  the  Menomonee, 
and  the  tracing  out  the  boundaries  of  the  limestones  which  form  the 
northern  shore  of  Lake  Michigan.  To  accomplish  this,  we  need  about 
^,000  in  addition  to  the  unexpended  balance  of  the  appropriation  of 
1847- '48.  This  work  can  be  easily  accomplished  during  the  next  sea- 
son, when  we  shall  be  prepared  to  present  a  detailed  and  scientific  report 
upon  the  whole  region,  with  the  necessary  maps,  on  which  will  be  indi- 
cated the  boundaries  of  the  various  systems  of  rocks,  and  accompanied 
by  analyses  of  all  the  useful  minerals,  soils,  ft^c. 

We  have  the  honor  to  be,  with  great  respect,  your  obedient  servants, 

J.  W.  FOSTER, 
J.  D.  WHITNEY, 

United  SttUes  Geologists. 
Hop.  Justin  Butterfield, 

Commissioner  of  the  General  Land  Officey  Washington. 
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List  of  the  mineral  lands  in  the  re/srion  between  Portage  late  <i: 

Montreal  river y  Lake  Superior  land  district. 


Section. 


95 
35 
36 
1 
2 
10 
11 
15 
16 
21 
22 
29 
30 
31 
32 
25 
26 
35 
36 
1 

10 

11 

12 

13 

14 

15 

16 

21 

22 

30 

31 

32 

25 

33 

34 

35 

36 

4 

5 

6 

7 

1 

2 

3 

10 

U 

12 


Part. 


SE.  J.. 

E.  landSW.  1. 
All , 


NW.  I 

N.  JandSW.  |. 
E.  ^andSW.  1. 

W.  I 

N.  landSW.  1. 
SJ 


All. 
NW.  i. 
SW,  1. 
8.  i.... 

N. 


N.  i 

NW.l 

NW.  andSE.  1^ 


N.i. 


All. 

N.  landSW.  I 

8B.  I 

S.4 

a.\ 


N.  landSW.  |. 

NW.  J 

N.  iandSW..! 
All 

E.  } ..... 

NE.  I *, 

NW.| 

SW,  i 

Ni^'i 

8.4 

s.| 

8.1 

N.4 

All 

N.J 

All , 

AU 


N.i 

E.  laodSW.  |. 

8.1 

8E.  i , 

NE.  i 

N.i. .......... 

N.  I 


TowDBhip 
north. 


59 


61 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 


\ 
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list  of  the  mineral  lands  of  Ketoeenaw  Point y  LaJce  Superior  district. 


fiMliMl. 


7 

17 
18 

» 

4 

s 

€ 
7 
8 
9 

10 
13 
M 
15 
16 
17 

.18 
19 

90 

31 

22 

94 

97 

% 

1 

9 

7 

6 

S 

10 

11 

19 
13 
14 
IS 
If 
17 
19 
0 
90 
91 
90 
9} 
94 
% 
% 
97 
98 
9! 
30 
91 
99 
I 
7 
6 
9 
JO 
It 
19 
13 
U 


PArt 


SW.  J 

All.... 


N.  *«. 

NW.i 

S-l 

s* ..... 

8* 

All 

All..... 

All 

AIL..i 

All....... 

N.  i  and  8£.  i. 
NE.4 


Si 

8E  *.... 

NB.1... 

N  i  ftod  8E.  I 
All...,^ 


NW.  J 


s-i 

All.. 
All.. 
A.I.. 

ai 

All.. 
All.. 
N.| 
N  I 
N.| 
N.» 
N  » 
N.» 
8.1 
8-1 


«.» 

S.« 

All. / 

N.« 

N.» 

N.J 

AH 

All 

All ....- 

Al 

N.| 

N.  t..... 

NW.  I 

E  landSW.i 

All 

All , 

All , 

AJl 

All 

N.| 

N.| ^... 


Townahjp 

Rang« 

north. 

west. 

58 

97 

58 

97 

58 

97  . 

58 

97 

58 

97 

58 

98 

58 

98 

58 

26 

58 

96 

58 

96 

58 

26 

58 

98 

58 

98 

58 

96 

58 

98 

58 

98 

58 

96 

58 

98 

56 

98 

58 

98 

58 

98 

58 

96 

58 

96 

58 

98 

58 

96 

58 

99 

58 

99 

58 

29 

58 

29 

58 

99 

58 

99 

58 

29 

58 

99 

53 

99 

58 

99 

58 

99 

58 

29 

58 

99 

58 

29 

58 

99 

58 

99 

58 

99 

58 

99 

58 

29 

58 

99 

58 

29 

58 

99 

58 

89 

58 

99 

58 

99 

58 

99 

53 

S9 

5S 

99 

58 

30 

53 

30 

58 

80 

58 

30 

58 

30 

58 

30 

58 

30 

58 

30 

58 

1   30 
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List  of  the  mineral  lands  of  Keweenaw  Paint — CoDlinned • 


Seetion. 

Part. 

Township 
north. 

15 

All 

58 
58 
58 
58 

58 

58 

58       r 

58 

58 

58 

58 

58 

16 
17 

All ^ 

All , 

18 

All..,, 

19 
SO 

N.* , ^ 

NW.  1 ^ ► 

95 

AII„ 

S& 

8.  ^ 

S7 
S8 

8.» 

S,h 

S9 

SE^l 

81 

All 

33 

All 

83 

All. 

84 

All 

58 

35 

N.  I 

58 
58 
57 
57 
57 

5a 

58 
57 
57 
57 
57 
57 
57 
57 
57 
58 
58 

57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

36 

4 

NW.  J 

5 

6 

All ^ 

11 

19 

*"-"  #•••••••••••••••••••••••••••••••••••••••••••■•••• 

8.  4 

13 
14 

All 

15 

19 
90 

8.  }  widN.  E.  i.....^ 

91 

All .....k 

99 

93 
94 

All 

98 

NW.  1 

99 

30 

All 

31 
36 

S.  1 

1 

9 

B  1  and  SW.  k ..► 

3 

4 

8.  i » 

8 

9 

*'*■  <  ••••••••••••••••••••••••••••••••••••••••••••••• 

N.  4 

10 
11 

NW.  1 

95 
35 

8.  i  and  NE.  1 ►.. 

36 

1 

N.  4 ^. 

9 

3 

8.  i  andNE.  i 

10 

11 

W.  4 < 

15 

-V.*  I'* •••••••^••••••••••••••••••••••••••. •••••• 

W.  4.. , 

16 

8E.  1 

91 

99 

8.  A 

96 

97 

All.. \v.v.\y.y.v.  .V.'. 

98 

99 

E.  4 

31 

38 

w.i ! ::::::::ui:::::::::::; 

I 
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List  of  the  mineral  lands  of  Keweenaw  Paint — Continued. 


33 
34 
36 
36 

4 

5 
6 

7 
6 
17 

19 
» 
30 
% 
3 
10 
11 

ss 

3S 

36 
1 
S 

3 

11 
10 
15 
16 
SO 
S9 
30 
23 

a 

35 
36 


Bvt 


E.  JandSW.  4. 

W.  4«ndNE  i 

S.  iandNE.  i 

SMr .  !.•••••••••••••••• •••• 

W.| 

8.iandNW.  4 

E.*  

N.  4andSE.  J 

N.  |and&W.  i 

W.J 

Ef 

All.. ^ 

W.J 

W.J 

W.J 

8E  i 

SW.  and  Nfi.  quartera 

N.J  

SE.| 

8E.  J , 

All 

NW.  4 

8.  Jand  NE.  1 

8E.i 

NW.  i 

a  Jand  NE.  J 

NW.4 

Ail 

8.  JandNE.  4 

Nvyr.  \ , 

N  J 

8E.| 

N.  JandSW,| 

N.  JandSW,  4. 

All 

8E.i 

8E.  1 » 

S.| 


Townahip 
north. 


57 
57 
57 
57 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 


Ranc« 
wetL 


33 
33 
33 
33 
33 
33 
33 
33 
33 
32 
33 
33 
33 
33 
33 
33 
S3 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
S3 
33 
34 
34 
34 
34 
34 
34 
34 
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List  of  the  mineral  lands  of  Isle  Royalsy  Lake  Sig)erior  land  dist 


Section. 


3 

4 

31 

3:2 

S3 

34 

36 

37 

38 

31 

32 

33 

34 

35 

3 

4 

5 

6 

7 

8 

18 

33 

34 

35 

36 

1 

3 

3 

4 

5 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

30 

31 

33 

33 

94 

36 

37 

38 

i9 

SO 

31 

33 

34 

35 

3 

3 

7 

8 

9 

10 


Part. 


E.*... 
SE.  1. 
SW.  k 


I 


S,  k 

N.  iandSW.  { 

N. 

Atl 

All 

All 

All 

All 

All 

N.i 

NW.i 

N.  iaiidSVV.  I 

All 

All 

All 


N.  i... 
NW.  I 


SW.  4 

E  iandSW.i 

SW.  i 

SE.i 

Ail ., 

All 

S.| 

N\V.  I 

NE.  and  8W.  quarters. 

All 

All 

All 

sB.i ; 

N.  iandSW.  I 

All 

NW.  and  SE.  quarters, 

S.  landNE.  4 

N.J 

All 

All 

SE.  \ 

All 

All 

W.  iandNE.  1 

NW.i 

All 

s.| 

All 

N.  landSE.  \ 

S.  iand  NE.  \ 

NE.  andSW.  I 

Ei... 

N.  landSE.  \ 

Al! 

W.  JandNE.  | 

All 

SE.  1.../. 

NW.  i 

All 

N.  iandSW.  i 


Township 

£ 

north. 

1 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

66 

66 

66 

66 

66 

66 

66 

67 

67 

67 

67 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 
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lAst  of  the  mineral  lands  of  Me  Royale — Continued. 
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List  of  the  mineral  lands  of  Ide  Royale — Continued. 


93 

S4 

27 

28 

£9 

30 

31 

34 

35 

36 

9 

3 

4 

7 

8 

9 

18 

93 

94 

95 

96 

97 

98 

31 

39 

33 

34 

36 

1 

4 

5 

6 

8 

9 

10 

17 

18 

19 

9U 

1 

9 

10 

11 

14 

15 

16 

17 

19 

90 

91 

93 

94 

95 

96 

97 

98 

80 

81 

3a 

34 


NJl 

NW.  I 

SP.  4 

NW  4 ,. 

NF.  I  and  SW.  \ 

8E.  I 

N.  iandSW.  |... 
NW.i 

SJ 


All 

NW.| , 

N.  iaodSW.  i.., 

8J 

8E.  I 

8.  landNE.  |... 
NW.4... 

N  J 

SE.  I 

NE.  laadSW.  { 

N.| 

8.  landNW.  \  ., 
NB.  landSW.  |. 

8E  I 

8E  I 

NE.  j[and*8wVi 
8.  i  and  N W.  | . . 
N.  landSW.  4.. 

SE  1 

8W.  i 


N   4... 
NW.  |. 


8(2.  i 

S.  laadNE.  1.. 

N.4 

N.  *  and  8W.  |. 
a  iand  NE  \,. 
N.  1  and  SE.  |.. 
W   J 


All 

SE.  I 

8.  landNE.}..., 

N.i 

NW.  I 

NE.  iand  SW.  \, 
N.  I  and  SB.  |.... 

8* 

8.  I  and  NE.  4.. . . 
All 


NW.  I  and  SE.  \ 
SE.  {and  NW.  |. 
8 

~  and  NE.  |. 
andNE  |. 


8. 
8. 

N 


» 


8.  i  and  NE  |.. 
8.  1  and  N  W.  }. 

8E.| 

N.  i  andSW.  I. 

NE.l 

NW.  4 


Township      1 
north. 


65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
64 
64 
64 
64 
64 
64 
64 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 


619 


[1] 


lAst  of  the  mineral  lands  of  Isle  Royals — Continued. 
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List  of  the  tracts  cotttaimng  iron  in  the  region  betwpen  Chocolatt 
and  Kexaeenaw  bay,  in  the  Lake  Superior  land  district. 
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logical  map  of  Keiceenaw  Painty  mid  list  of  the  mineral  lands. 

Copper  Harbor;  July  23,  1849- 

:  We  herewith  transmit  to  you  a  geological  map  of  Keweenaw 
included  within  the  Lake  Superior  land  district,  on  which  the 
ler  of  each  quarter  section  within  the  metalliferous  range  is  in- 
l.  Those  tracts  which  are  colored  dark  green,  may  be  regarded 
eral  lands — the  remainder  as  agricultural. 

electing  those  portions  of  the  district  which  ought,  in  our  opinion, 
egarded  as  "  mineral  lands/'  we  have  been  governed  by  the  fol- 
[  principles: 

We  have  excluded  from  the  list  all  lands  which  are  not  upon  the 
nge^  since  the  results  of  actual  experience  have  clearly  shown  that 
iljr  in  this  formation  that  tlie  veins  have  proved  productive. 
We  have  selected,  within  the  trap  range,  those  tracts  upon  which 
cks  are  exposed  in  such  a  manner  as  to  render  exploration  for  their 
il  contents  practicable;  as  where  the  subjacent  rock  is  not  covered 
iccumulations  of  drift,  or  the  ground  is  not  low  and  swampy,  and 
kich  eiiher  valuable  veins  have  been  already  found,  or  which,  by 
iroximity  to  veins  already  proved,  or  by  the  general  character  of  the 
exposed,  offer  reasonable  prospect  of  future  profitable  discoveries. 

We  have  the  honor  to  be  your  obedient  servants, 

J.  W.  FOSTER, 
J.  D.  WHITNEY, 
United  States  Geologists. 
on.  Thomas  EwIng, 

Secretary  of  the  Department  of  the  Interior y 

Washingtony  D.  C. 
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Lisi  of  the  mineral  lands  rf  Keweenaw  Pointy  Lake  Superior, 
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Lisi  of  mineral  lands  of  Kewemaw  Point  -^Continued. 
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List  of  mineral  lands  of  Keweenaw  Point — Continui 
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ijeological  map  of  the  country  between  Portage  lake  and  Montreal  river. 

BRUPfFiELD,  Mass.^  Novcmber  12,  1849. 

Sir  :  We  herewith  transmit  a  geological  map  of  the  iron  region  in  the 
Tjake  Superior  land  district.  The  mineral  tracts  are  indicated  by  a  sym- 
bol, thus  ( ^ ).  Our  synopsis  was  sent  last  week  :  please  acknowledge  the 
receipt  of  both. 

With  great  respect,  your  obedient  servants, 

J.  W,  FOSTER  and 
J.  D.  WHITNEY, 

Otologists. 
By         J.  W,  F. 
Hon.  Justin  BtrrrERFiELD, 

Chmrn^r  of  the  Gen.  Land  Office^  Washington. 


Copper  Harbor,  July  25, 1849. 

Sir":  We  herewith  transmit  to  you  a  geological  map  of  the  country 
lying  between  Portage  lalce  and  the  Montreal  river,  on  which  all  of  the 
tracts  which  are  regarded  by  us  as  "mineral"  are  indicated  by  quarter 
sections.  The  same  principles  have  governed  us  in  the  selection  of  these 
tracts  as  governed  us  m  the  selection  of  those  of  Keweenaw  point.  These 
two  maps  embrace  all  of  the  mineral  lands  on  the  southern  snore  of  Lake 
Superior,  within  our  district.  In  the  course  of  a  month,  or  six  weeks,  we 
will  transmit  a  geological  map  of  Isle  Royale,  constructed  on  similar  prin- 
ciples, which  will  complete  the  geology  of  all  the  "  copper  region." 

In  our  report  of  next  winter,  we  will  endeavor  to  afford  all  the  in- 
formation respecting  these  lands  required  by  the  act  of  March  1,  1847, 
•authorizing  the  survey. 

With  great  respect,  your  obedient  servants, 

J.  W.  FOSTER  and 
J.^  D.  WHITNEY, 
U.  S.  Geologists  for  the  Lake  Superior  district. 
Hon.  Thomas  Ewing, 

•Secr^jf  -of  the  Departrn^i  of  the  in^erior^  Washingion^  D.  C. 
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List  of  mineral  lands  between  Portage  lake  and  the  Montreal  river  j  Laki 

Superior  land  district. 

[The  mineral  Unda  in  townehip  54  N.  baTe  been  reported.] 
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leld-notes  made  hy  George  O.  Barnesy  assistant  sub-agctU — notes  made 
while  associated  with  /.  D.  Whitney  on  the  Ontonagon  district. 

Tuesday^  Jvly  6,  1847. — I  left  Copper  Harbor  at  3  p.  m.,  in  our  boat, 
r  the  Ontonagon  river,  in  company  with  Messrs.  Whitney,  Bernard, 
aiilh,  and  two  Indians.  We  had  a  fine  easterly  wind  for  most  of  the 
ay  to  Eagle  Harbor,  at  which  place  we  arrived  at  8  p.  m.,  and  remained 
lere  all  ni^ht. 

Wednesday y  July  7. — We  left  Eagle  Harbor  at  8  p,  m.,  rowing  to  Eagle 
7er,  where  we  stopped  for  a  short  time,  and  then  proceeded  to  a  spot 
e  named  Cedar  Grove,  4  miles  west  of  the  Portage,  and  camped. 

Thursday^  July  8. — Left  Cedar  Grove  at  7  a.  m.,  and  coasted  to  Elm 
ver,  where  we  (fined.  We  camped  to-day  on  a  sand-beach  6  miles  east 
'  the  Ontonagon  river.  We  passed  a  long  extent  of  high  bluffs  of  sand- 
one,  varying  from  10  to  100  feet  in  height.  There  are  numerous  caverns 
I  these  bluffs,  which  were  excavated  by  the  lake  waters. 

Friday y  July  9. — We  arrived  at  the  mouth  of  Ontonagon  river  at  81  p. 
I.  It  is  six  rods  wide  at  the  mouth,  with  about  7  feet  of  water  on  a  bar, 
hich  shiUs  its  position  with  every  storm.  There  are  about  20  buildings 
ear  the  mouth  of  this  river,  used  as  dwellings  and  storehouses  for  the 
Ifferent  copper  companies  on  the  river.  We  left  at  2  p.  m.  for  the  ra- 
ids, which  are  12  miles  distant  by  the  river,  which  bends  and  winds 
30ut  to  such  a  degree  that  there  are  not  two  miles  in  a  direct  line  for  the 
hole  twelve  miles.  The  soil  on  the  banks  of  the  river  is  clay  and  loam, 
5rv  suitable  for  agricultural  purposes.  The  timber  is  maple,  elm,  linden, 
id  pine,  which  are  of  luxuriant  growth,  and  indicate  favorably  for  the 
uaiiiy  of  the  soil.  The  river,  which,  for  8  miles  up,  has  but  a  gentle 
jrrent,  is  wide  and  sufficiently  deep  for  small  vessels  to  navigate  till  we 
juie  to  the  first  rapids,  whea  the  water  is  bhallow  and  llows  at  the  rate 
r  four  miles  aa  hour,  making  it  difficult  for  even  small  boats  to  ascend, 
'wo  miles  above  the  rapids  are  the  warehouses  of  th«  Ontonagon  Cop- 
31  Company;  at  which  place  we  arrived  at  7  p,  m.,  and  camped. 

Sunday y  July  11. — Left  camp  at  rapids  in  company  witlh  Messrs.  Whit- 
ey  and  Bernard  to  visit  the  Ontonagon  Company^s  works.  No.  602, 
hich  are  six  mQes  southwest  from  the  rapids;  their  agent,  Mr.  Cush- 
lan,  showed  us  the  drifts,  of  which  they  have  two — one  at  the  base  of 
le  hill,  the  other  near  the  top,  which  is  30  feet  long;  that  at  the  base,  60 
et.  They  have  no  well  defined  vein,  but  a  mass  of  epidote  containing 
Eitive  copper^  in  thin  sheets  and  fine  particles,  scattered  through  the  rock, 
'he  richest  of  this  mass  is  12  feet  wide,  and  has  a  course  S.  76®  W. 
trough  ^he  hilL    Returned  at  rapids. 

Mfmdayy  July  12. — Remained  in  camp  at  rapids.  Two  of  Judge  Purt's 
ickmen  arrived  to-day  for  provision^  to  take  to  the  parties  south,  in  the 
oods,  who  are  expected  in  to  this  point  soon,  when  one  of  us  will  re- 
Lrn  with  them, 

Ihiesdayj  July  13. — Mr.  Burt's  packers  had  our  boat  and  men  to  go  to 
le  mouth  of  the  river  for  provisions,  and  take  them  to  the  Baltimore 
oinpany''4S  location,  which  is  12  miles  above  our  camp,  on  the  west 
ranch  of  the  river,  where  they  expect  to  meet  their  party. 

Wednesday y  July  14 . — ^Remained  in  camp  with  Messrs.  Whitney  and 
nitk.  Boat  and  men  are  at  the  mouth  of  the  river.  Mr.  Bernard  went 
uth  of  the  correction  line  one  mile  on  a  line  to  meet  Mr.  Burt. 
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Tlmrsdayy  \5th, — Went  with  Messrs.  Whitney  and  Smith  to  Cashman^*!, 
Ontonagon  Company's  location,  No.  6©2,  at  which  place  we  arrived  at  10 
a.  m.  We  took  the  course  of  the  vein,  and  examined  the  bluffs  near  the 
river.  Had  dinner,  and  started  for  the  place  where  the  copper  rock  wa» 
found,  but  were  obliged  to  return  by  the  sudden  approach  of  a  thunder 
storm.  We  arrived  at  the  cabin  completely  drenched  with  rain.  It  rained 
all  the  afternoon  and  evening,  detaining  us  at  Cushman's  for  the  night. 

Friday f  July  16. — Rainy  all  the  morniog,  but  about  2  p.  m.  dearing 
i>p.  We  left  at  3  for  United  States  Company's  location,  No.  54,  at  which 
place  we  arrived  by  4  o'clock.  Examined  their  drifts,  which  they  hare 
driven  15  feet  on  an  east  and  west  vein  of  epidote  and  quartz,  carrying 
finely  divided  particles  of  native  copper.  They  have  worked  but  little  on 
their  location,  and  the  vein  has  been  but  partially  explored,  and  no  opinion 
can  be  formed  of  its  value.  The  course  of  the  vein  is  nearly  east  and  west, 
dipping  into  the  bluffs  at  an  angle  of  43^  to  the  porthward;  the  agent  of 
this  company  is  expecting  miners  from  below,  and  hopes  soon  to  be  able 
to  explore  and  prove  the  veins  more  satisfactorily.  We  stopped  at  this 
company's  cabin  to  dinner,  and  then  proceeded  on  to  the  American  Explor- 
ing Company's  cabins,  which  are  two  miles  west  of  the  Ohio  Trap  Rock 
Company,  on  the  same  range  of  cliffs.  The  veins  belonging  to  this  com- 
pany resemble  the  Ohio  Company's  in  composition.  They  have  not,  ai 
yet,  done  any  mining,  and  have  left  but  two  men  to  keep  the  locatioD 
The  copper  in  the  vein  is  very  much  oxidized  on  the  surface,  and  ha* 
been  mistaken  for  a  vein  of  red  oxide  of  copper.  We  left  this  location,  ano 
arrived  at  our  camp  at  7^  p.  m. 

Sunday  J  \Stli. — Kcmaincd  in  camp  at  the  rapids. 

Monday,  July  19. — Went  with  Mr.  Smith  to  a  small  lake  we  had  ha^ 
described  to  us  as  being  three  quarters  of  a  mile  down  the  river,  a  few 
rods  west  of  the  banks.  The  men  returned  with  boat  to-day,  bringioc 
letters  from  on  board  the  Julia  Palmer,  which  arrived  at  the  mouth  ot  thi 
Ontonagon  river  yesterday. 

Mr.  Whitney  received  one  from  Dr.  Jackson,  who  is  on  board  the  steam- 
boat on  his  way  to  Isle  Boyale. 

Tuesday,  July  20. — Reujaiued  in  camp  at  the  rapids,  waiting  for  Judgt 
Burt  to  arrive.  Two  of  his  men  and  horses  anived  here  this  afternooo 
by  way  of  Cushman's  road. 

Wednesday,  2\st. — Remained  in  company  yesterday.  Judge  Btm  ar- 
rived here  at  9  a.  m.,  and  went  to  the  mouth  of  river  with  our  boat  and 
Indians.  Mr.  Bernard  accompanied  him.  They  returned  at  8  in  the 
evening. 

Thursday,  July  22, — In  camp  at  Grand  rapids.  Mr.  Austin  Burt  and 
company  arrived  here,  and  proceeded  directly  to  Cushman's.  John  Burt 
and  company  arrived  in  the  ai\ernoon,  and  camped  near  us  for  the  night. 

Friday,  July  23. — Went  with  Messrs.  Burt  to  Cushman's  location, 
where  we  dined.  At  2  p.  m.  we  started  for  United  States  Company.  I 
leli  the  parly  on  the  road  and  proceeded  to  the  United  Stated  Company's, 
and  there  met  Judge  Burt,  and  went  with  him  to  American  Exploring 
Company's  cabins,  where  we  remained  during  the  night.  Iflr.  Burt's 
men  encamped  near  the  line.  They  are  to  go  south,  nearly  three-quarters 
of  a  mile  east  from  cabin. 

Saturday,  July  24. — Had  breakfast  at  Davis's^  and  started  with  lodge 
Burt  for  the  camp  of  his  men,  at  which  point  we  arrived  at  6  a.  m.  I 
started  aouth  at  7f  with  the  whole  of  Messrs,  Burt's  parties  on  the  nop 
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ines  between  T.  40  and  41.  We  forded  the  west  branch  of  the  Ontona- 
jon  river,  after  travelling  one  mile  south.  The  land  near  the  river  is 
ow  and  swampy;  for  three  miles  back  it  is  rolling  ground,  with  maple, 
hemlock,  pine,  and  oak  timber,  and  is  good  farming  land;  soil  red,  clayey 
loam.  Four  and  one- third  miles  south  from  point  of  starting,  we  stopped 
for  dinner*  It  commenced  raining,  and  we  could  not  proceed  farther,  and 
were  obliged  to  camp, 

Sunday^  July  25. — In  camp  on  line  12  miles  south  of  correction. 
Rainy  all  day. 

Monday,  July  2^. — ^Started  south  from  camp  on  line  at  6  p.  m.,  near 
ihe  southeast  corner  of  range  41,  township  47.  Forded  small  stream  with 
banks  of  red  clay  and  loam;  timber,  maple,  hemlock,  cedar,  and  spruce; 
camped  at  evening,  making  12  miles  travel  to-day.  Went  through  three 
cedar  swamps.  The  g^reater  part  of  this  day's  travelling  was  over  low  and 
uearly  level  ground.  At  10  miles  from  camp  I  came  on  to  rolling  land 
w^iih  good  growth  of  maple.  This  growth  continues  to  swamp,  24  miles 
south  of  t^e  correction  line. 

Tuesday  J  July  27, — Started  south  at  6  a.  m.  on  line;  went  over  good 
agricultural  land  for  three  miles,  with  occasional  cedar  swamps,  section 
24.  township  46,  range  40.  Saw  a  small  ledge  of  chlorite  slate,  with  a 
vein,  6  inches  wide,  of  red  felspar,  (specimens  Nos.  1  and  2.)  We  had 
our  dinner  at  the  corner  near  lake,  township  46,  range  40.  Up  to  this 
tirae  the  three  parties  engaged  on  this  contract  worked  together,  while  I 
have  been  with  them;  they  were  backing  down  to  commence  work  up 
again.  At  this  corner  Mr.  Austin  Burt  left,  to  run  west  18  miles,  and  pro- 
ceeded south,  crossing  the  lake  on  a  raft. 

Wednesday y  2Sth. — Went  south  to  town  corner,  where  Wells  Burt  is  to 
run  west,  and  camped  on  account  of  rain.  I  went  with  two  of  the  men  to 
a  small  lake,  about  one-fourth  of  a  mite  south  of  our  camp,  and  caught 
several  black  bass. 

TItursday,  2^th. — In  camp  at  corner,  near  a  small  lake,  36  miles  south 
of  correction  line.  Went  to  the  lake  and  fiahed,  the  day  being  cloudy, 
so  that  we  could  not  run  the  line  with  the  solar  compass. 

Fridayy  30/A. — Cloudy  until  10  a.  m.,  when  Wells  Burt  started  with 
the  line.  I  remained  in  the  old  camp  with  Mr.  John  Burt  and  company, 
until  I  p.  m.,  when  we  proceeded  west  on  Wells's  line,  overtaking  him 
3  miles  from  the  corner.  Went  on  half  a  mile  west  to  the  lake,  which  we 
walked  around.  Intersected  the  lake,  and  crossed  the  outlet  on  our  way 
around.  Crossed  near  a  sheet  of  water,  which  I  called  Gooseberry  lake. 
There  is  excellent  farming  land  on  the  west  side  of  this  lake,  and  near 
where  we  camped  there  is  a  ridge  covered  with  sugar  maples,  formerly 
an  Indian  sugar  grove. 

Saturday,  3U/. — In  camp  at  Gooseberry  lake.  Mr.  Burt  sent  two  men 
across  the  township  north  to  meet  Austin  Burt's  party  for  provisions,  ours 
being  nearly  exhausted. 

Sunday,  August  1. — In  camp  at  Gooseberry  lake.  Left  at  5  a.  m.  for 
Wells  Burt's  camp,  one  mile  west  of  the  lake,  where  we  had  dinner. 
Wells  Bart  started  south  for  the  boundary  line,  and  we  went  on  four  miles 
west  of  the  comer,  and  camped.  Crossed  two  small  lakes  on  the  line. 
Saw  no  rock,  but  swampy  land  prevails  all  the  way. 

Monday,  August  2. — Left  camp  at  5^  a.  m.,  and  went  west  to  the 
corner  of  section  45,  range  42,  and  dined  there.    Kan  north  with  the  line 


[1] 


630 


at  1  p.  m.;  went  three  miles  north  from  township-comer,  and  camprf. 
No  rocks  seen  in  place. 

*  l\iesday^  August  3. — Left  camp  at  6  a.  m.,  to  run  north  with  the  line. 
Crossed,  after  one  and  a  half  mile's  travel,  a  river  running  northwest,  and 
went  on  to  the  corner,  and  camped  one-half  mile  from  north  comer,  and 
found  rocks  (see  specimens  Nos.  4  and  6)  which  are  similar  to  those  at 
section  24,  township  46,  range  40.  Austin  Burt,  whom  we  met  at  the 
comer,  gave  me  some  specimens  of  mica  slate  and  hornblende  slate, 
which  he  found  in  section  35,  township  46,  part,  range  41  west. 

Wednesday,  August  4. — In  camp  all  day  at  township-corner.  Could 
not  mn  for  want  of  sunshine.  Austin  Burt  and  party  sere  camped  near 
this  place. 

Thursday,  August  5. — I  left  camp  with  John  Burt  to  go  north.  At  8 
a.  m.,  one  mile  north  of  corner,  I  saw  a  ledge  of  red  granite;  its  course 
was  northeast,  and  I  traced  it  twenty  rods.  Travelled  four  miles  to-day^ 
and  camped  at  the  section-corner. 

Friday,  August  6. — Left  camp  at  section-comer  at  8  a.  m.,  to  go  north 
on  the  line.  One  mile  south  of  township-comer,  saw  ridges  of  green- 
stone and  granite.  Remained  at  comer  and  dined,  waiting  for  John  Burt 
to  come  through  west  with  his  line.  Started  west  at  1  p..m.,  with  Mr. 
John  Burt's  compass  man,  while  he  went  south  to  correct  the  line  we  had 
just  run.  A  quarter  of  a  mile  west  from  the  corner,  we  found  specimens 
of  sienitic  granite,  the  direction  of  the  bed  being  northeast.  A  few  rods 
further  on,  saw  a  ledge  of  greenstone.  A  mile  and  a  half  north  of  riw 
corner,  saw  ridges  oT  coarse  granite  from  30  to  40  feel  high.  A  short 
distance  from  these  ridges,  saw  greenstone  and  granite  ridges  30  feel  high. 
Two  miles  west  of  the  corner,  camped.  The  line  to-day  has  been  over 
immerous  knobs  or  ridges  of  granite  and  greenstone,  rising  abruptly  finoia 
the  low  ground  on  one  side,  and  descending  rapidly  on  the  other. 

Saturday,  August  7. — Left  camp  at  7  a.  m.,  to  go  west  wilh  the  line 
Three  miles  west  of  township-corner,  saw  a  ridge  of  granite  about  30  fee; 
high,  running  northeast.  Dined  at  section-corner  three  miles  west.  .4 
quarter  of  a  mile  west  of  section- corner,  I  saw  granite.  Half  a  mile  fioiE 
section  corner,  we  crossed  a  river,  and  camped  near  a  good  meadow. 

Sunday,  August  8. — Left  camp  at  the  meadow  at  8  a.  m.,  to  go  west. 
A  quarter  of  a  mile  west  of  our  camp,  I  saw  a  ledge  of  granite  150  fe^ 
high,  and  saw  also  several  ledges  of  granite  hke  those  observed  yesterday. 
They  are  small  kn«bs,  rather  than  ranges  of  continuous  rocks.  At  town- 
ship-corner, I  saw  greenstone  rocks.  Camped  at  this  corner,  to  wail  here 
for  Austin  Burt  to  eome  north. 

August  9. — Austin  Burt  came  to  our  camp  at  12  m.,  took  dinner,  and 
went  north  with  the  line.  Half  a  mile  north  of  township-corner,  sav 
ledges  of  greenstone.  Two  miles  from  township-corner,  saw  a  ledge  of 
greenstone.  Two  miles  from  this  corner,  the  variation  ranged  from  3}^ 
to  7j^  in  less  than  one  eighth  mile,  which  Mr.  Burt  thinks  indicates  trap 
rocks:  saw  none  in  place,  however.  Two  and  a  half  miles  north  from 
comer,  saw  greenstone.  Camped  this  night  three  and  a  quarter  miles 
north  of  the  comer,  at  the  margin  of  a  swamp. 

Tuesday,  August  10. — Left  camp  at  6  a.m.  to  go  north.  Four  miles  norh 
of  comer,  saw  a  range  of  porphyritic  trap.  Haifa  mile  further,  crossed  a 
river  running  northwest:  it  is  four  rods  wide.  Went  on  to  township- 
corner  and  camped,  wailing  for  John  Burt's  party  to  come  in  west  of  us. 
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Friday^  August  11. — Went  east,  on  line  with  John  Burt's  men,  at  6 
a.  m.  Went  through  to  east  corner,  and  started  north  with  their  men, 
'who  are  to  measure  the  line  that  John  ran  yesterday.  Went  one  mile 
and  a  half  north;  had  dinner,  and  went  on  one  mile  and  intersected  Lake 
Agogebic.  Made  a  raft  and  went  across  the  lake.  When  we  had  pro- 
ceeded about  a  mile,,  a  violent  thunder  storm  obliged  us  to  go  on  shore. 
Camped  on  shore  of  the  lake,  and  there  saw  large  blocks  or  coarse  gray 
sandstone  on  the  westerly  shore  of  the  lake. 

Sunday,  Augtist  12. — Left  camp  at  shore  of  lake  on  a  raft  to  go  across 
it  at  7  a.  m.,  and  arrived  on  the  north  shore  at  10,  and  there  met  John 
Burt.  Travelled  north  to  the  comer,  which  is  near  the .  Charter  Oak 
Company's  cabins,  and  dined.  The  corner  is  on  trap  rock  two-thirds  of 
a  mile  north  of  the  lake.  There  is  but  one  man  residing  here,  who  is  left 
to  keep  the  location.  At  this  place  the  trap  rock  is  highly  epidotic,  and 
contains  a  small  quantity  of  native  copper.  The  company  have  explored 
and  blasted  in  several  places,  but  have  not  as  yet  found  a  regular  vein* 
I  took  specimens  of  the  epidote,  which  contains  a  small  quantity  of  na- 
tive copper.  The  cabin  is  half  a  mile  north  of  Lalte  Agogebic.  Camped 
at  the  corner,  and  remained  in  camp  for  Judge  Burt  to  come  through 
west  and  close  to  our  course.  Then  I  went  west  on  the  line.  We  trav- 
elled over  high  ridges  of  trap,  the  course  of  which  seemed  to  be  about 
northeast  and  southwest.  Two  miles  and  a  half  west  of  the  corner,  I 
saw  a  ledge  of  porphyritic  trap,  (specimen  No.  7.)  Travelled  three  miles 
and  three-quarters  to-day  and  camped.  The  timber  seen  is  mosdy  maple 
and  hemlock,  growing  on  a  good  soil. 

Sunday,  Auffust  15. — Left  camp  to  run  west  with  line.  At  7|  a.  m., 
went  over  good  maple- timbered  land  to  corner;  at  which  we  arrived  by 
4  p.  m.,  and  found  Mr.  Austin  Burt  encamped.  I  remained  in  his  camp. 
The  men  came  west  with  the  line,  and  returned  east  to  the  cprner.  Mr. 
Austin  Burt  furnished  rne  with  specimens  of  trap  which  he  saw  in  place 
on  section  12,  of  township  48,  range  44:  the  course  of  the  ledge  was 
northeast.     We  travelled  two  and  a  half  miles  this  day. 

Monday^  August  16. — In  camp  with  Austin  Burt;  rainy,  which  de- 
tained us  here  two  days,  16th  and  1 7th. 

Wednesday  J  18th, — Left  camp  at  the  corner  at  6  a.  m.,  in  company 
with  Mr.  Austin  Burt  and  party,  to  run  north  six  mines  to  corner,  and 
went  on  three  miles  over  rolling  land,  with  maple  and  birch  timber,  and 
stopped  for  dinner  at  this  place.  Our  Indian  voyas^eur  cut  his  foot,  and 
I  was  obliged  to  leave  him  in  charge  of  one  of  Mr.  Burt's  men,  whom  Mr. 
Burt  kindly  allowed  to  remain.  I  built  him  a  bark  wigwam,  and  then 
camped  with  him  till  the  next  day.  I  saw  no  rock  in  place  this  day, 
but  should  think  there  must  be  trap  rocks. 

Thursday  J  ]9th. — I  left  the  Indian's  camp  with  Burt's  men,  to  go  to 
the  corner  of  township,  on  my  way  to  Iron  river.  Airived  at  the  comer 
9  a.  m.,  where  we  remained  to  meet  Mr.  John  Burt's  compass-man,  who 
was  to  run  through  west  and  intersect  our  line,  and  establish  a  township- 
comer.  Mr.  Burt's  man  did  not  arrive  till  5  p.  m.,  which  made  it  too 
late  to  return  to-night.  We  were,  therefore,  obliged  to  encamp  here. 
The  three  miles  travel  to-day  has  been  over  good  rolling  land,  with  a 
heavy  growth  of  maple,  birch,  and  hemlock.  I  saw  no  rocks  in 
place. 

jFVjrfay. — Left  camp  at  corner  at  6  a.  m.,  to  go  east  on  the  line  with  Mr. 
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John  Burt's  compass-man.  We  went  through  several  swamps  and  a  tz^ 
gled  growth  of  poplar.  The  whole  six  miles  is  through  very  hilly  anJ#^ 
swampy  country,  but  no  rocks  were  seen.  Arrived  at  the  comer  at  11  iw^ 
m.,  ana  took  our  dinner.  I  went  a  short  distatice  south,  and  intcrsectedl^: 
the  trail  from  Agogebic  lake,  to  the  mouth  of  Iron  river,  and  followed  ilF- 
to  the  end,  and  arrived  at  Iron  river  at  6  p.  m.,  where  I  saw  Messrs. Whit- P*:; 
ney,  Bernard,  and  the  Indian.  Camped  with  them  at  fliis  place,  havifigl  ' 
travelled  twenty-two  miles  to-day.  Ij^ 

Saturday. — In  camp  at  mouth  of  Iron  river.  Mr.  Bernard  and  onrl"^ 
other  Indian  started  this  morning  to  take  provisions  to  the  wounded  In-r" 
dian  I  had  left  in  the  woods.  Judge  Burt's  man  arrived  here  to-day,  and  IF 
encamped  near  by  us.  1  ( 

Sunday. —In  camp  at  Iron  river,  where  there  are  three  or  four  houses^  1^^- 
built  of  logs.  Only  one  white  American  family  resides  here  at  present 
A  large  number  of  Indians  live  in  wigwams,  and  are  now  on  their  return 
heme  from  the  payment.  There  are,  perhaps,  two  hundred  souls,  men, 
women,  and  children.  It  has  been  urged  by  some  of  the  agents  for  co]> 
per  companies  in  the  vicinity,  that  this  town  should  be  named  jPctroWc- 
the  Indian  name  for  iron;  and  it  is  generally  adopted  here.  Mr.  BernanI 
returned  to-day  with  the  Frenchman  I  had  left  with  the  wounded  Indian, 
leaving  our  other  Indian  to  take  care  of  him. 

Monday. — Left  Pewabic  at  10  a.  m.,  in  company  with  Messrs.  Whitney 
and  Bernard,  to  visit  Union  River  Company's  works;  we  each  of  us  looki 
pack  of  provisions,  and  walked  along  the  coast  to  the  trail  up  to  the  mineSt 
where  we  arrived  at  11^  a.  m  ,  and  camped  near  the  shafts  of  the  mine. 
In  the  afternoon  Mr.  Whitney  went  to  examine  the  bed  of  Union  river.  1 
remained  in  camp.  Mr.  Smith,  our  packman,  whom  we  sent  to  Copfw 
Harbor  for  provisions,  arrived  to-day,  having  been  detained  by  hed 
winds  for  two  weeks. 

Tkiesday,  August  24. — I  left  camp  at  Union  river  with  Mfessrs.  Whit- 
ney and  Bernard  to  examine  a  location  known  by  the  title  of  Tom  Pal- 
mer's, leaving  our  camp  in  charge  of  Mr  Smith.  We  set  out  at  7  a.  in, 
and  arrived  at  the  mine  at  10  The  men  on  this  location  have  sunk  i 
shaft  in  the  very  hardest  kind  of  sandstone,  to  the  depth  of  20  feet,  awi 
have  found  only  a  seam  of  clay  about  two  inches  wide,  without  an  atom  of 
copper,  so  far  as  I  could  see.  The  shaft  is  a  nice  one,  being  about  lOfeei 
square.  This  mine  is  near  the  correction  line,  which  we  intersected  and 
followed  to  the  township  corner,  and  is  in  trap  rock.  Went  north  on  township 
line  two  miles,  then  three  miles  east  by  the  section  line  to  canip^  wherf 
we  arrived  at  6  p.  m.,  and  remained  for  the  night. 

Wednesday, — Left  Union  river  at  7^  a.  m.  with  Mr.  Bernard,  and  1  went 
on  section  line  to  Carp  river,  examining  the  hed  of  this  stream  for  two  or 
three  miles.  Saw  the  junction  of  trap  and  sandstone  with  breccia  near 
where  the  section  line  crosses  the  river;  proceeded  so^Ith  one  mile  from  the 
river,  then  east  to  Tom  Palmer's,  thence  to  camp;  at  which  place  v* 
arrived  at  6  p.  m.  Determined  the  junction  of  the  sandstone  in  numerous 
places,  of  which  Mr.  Bernard  took  the  notes  and  made  a  sketch  of  the 
river.  On  Iron  river  I  saw  nothing  but  sandstone  and  conglomerate 
rocks. 

Wednesday. — Iron  river  camp  at  IsleRoyale  Company's  landing.  De- 
tained by  strong  head  winds  in  the  morning.  Went  to  the  mine,  distant 
about  three  miles  from  the  landing.     Theyhave  a  vein  of  native  copper 
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(>ping  into  the  hills  at  an  angle  of  45^  N.  The  copper  here  is  coated 
ore  or  less  with  red  oxide  on  the  surface.  They  have  sunk  two  shafts 
I  the  vein,  with  but  little  success.  We  followed  the  &ce  of  the  cliff  for 
i\(  a  mile  east,  then  went  north  to  strike  the  trail  to  the  lake.  At  3  p, 
.  left  camp  and  rowed  to  Carp  river,  at  which  place  we  arrived  at  1  p. 
.,  and  camped. 

Thursday. — Ijeft  camp  at  Carp  river  in  a  boat  for  Presq'isle  river,  at 
bich  place  we  arrived  at  8  a.  m  ,  and  camped  on  account  of  the  rain. 
bere  are  two  log  cabins  at  this  place,  with  two  men  to  retain  the  location 
the  mouth  of  the  river,  where  there  is  a  fine  fall  of  water  of  sufficient 
\per  for  three  saw-mills. 

t  riday,  Sqptember. — Left  mouth  of  Presq'isle  river  to  visit  location  No. 
9,  with  all  our  party.  The  distance  is  about  7  miles  up  the  river  by 
e  trail.  They  have  not  commenced  mining  here,  and  have  but  one 
Bill  on  the  location.  We  saw  several  small  veins  of  calc  spar  and 
ehnite  in  the  amygdaloid  rock,  but  no  good  vein  of  copper. 

Saiurdayy  September.^I  went  up  the  river  two  miles  to  explore,  and 
-w  veins  of  calc  spar,  with  but  little  co];^r;  and  porphyritic  trap  occurs 
^out  a  mile  above  the  cabins,  in  the  river.  Returned  to  camp  at  1  p.  m. 
essrs.  Whitney  and  Bernard  explored  down  the  stream  and  determined 
e  junction  of  the  trap  and  sandstone. 
Sunekty. — Remined  in  camp  at  location  149. 

Thtirsday.^-Day  rainy.  Went  in  the  afternoon  to  Union  Company's 
ine;  they  are  working  a  seam  of  red  clay  which  contains  native  copper 

small  quantities,  and  is  near  the  junction  of  sandstone  and  trap.  At 
e  underside  of  this  seam  of  clay  come  in  strata  of  chlorite  or  talc,  with 
pper.  The  dip  is  about  40°  to  northward.  They  have  sunk  two  shafts 
I  the  vein  with  but  little  success,  obtaining,  however,  from  one  of  the 
lafts  (the  most  westerly  one,)  some  fine  specimens  of  crystallized  copper. 
ook  specimens  of  ore  and  then  proceeded  on  to  Iron  river  with  Mr.  9er- 
ird.  At  Iron  river  we  took  a  pack  of  provisions  and  started  (or  our 
ounded  Indian  and  travelled  to  the  correction  line,  and  then  camped 

open  air  for  the  night. 

Inridayj  August. — Proceeded  on  to  the  wounded  Indian,  arriving  at  his 
trap  at  6  p  m.  and  stopped  for  the  night. 

Siturday. — ^Left  Indian's  camp  at  6  a.  m.,  taking  with  us  the  Indian 
ft  in  charge,  to  carry  more  provisions  back  ior  him.    Arrived  at  Pewabic 

&  p.  m  ,  making  22  miles  travel  to-day.  • 

Sunday. — Remained  in  camp  at  Iron  river;  sent  Indian  back  with  pro* 
sions. 

Monday^  August  — In  camp  at  Pewabic  all  day,  strong  NW.  wind. 

7\icii/ay4— Left  camp  at  Pewabic  in  boat  with  Messrs.  Whitney,  Ber- 
ard  and  Smith  for  Presq'isle  river.  Put  in  to  the  landing  place  of  the  Isle 
oyale  Company,  a  distance  of  about  8  miles  from  Iron  river,  and  camped, 
iould  not  proceed  on  account  of  the  strong  N  W.  wind,  which  is  ahead  for 
s  on  this  shore. 

Monday y  September. -^heh  our  camp  for  the  mouth  of  Presq'isle  river, 
'here  we  arrived  at  10  a.  m.,  and  remained  for  the  day,  as  it  rained,  and 
le  wind  blew  so  fresh  we  could  not  proceed;  we  therefore  camped  in  the 
arehouse. 

Monday y  September.— Remained  at  Presq'isle  river  all  day;  wind  strong 
•omNW. 
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Tuesday^  September. — Left  the  mouth  of  PresqMsle  river  at  10  a.m. 
for  a  location  about  9  miles  SE.  from  mouth  of  river,  and  owned  by  the 
Charter  Oak  Company.  At  this  place  we  arrived  at  5  p.  m.,  and  remained 
for  the  night. 

Wednesday, — Examined  workings  for  copper  on  this  location.  Th^ 
have  a  small  vein  of  prehnite,  with  small  particles  of  native  copper  iota- 
spersed,  but  not  a  flattering  prospect  for  mining  operations. 

Thursday f  September. — Left  Charier  Oak  Company's  cabin  by  trail  n 
Agogebic  lake;  saw  but  little  trap  rock  in  place;  camped  about  6  miles  vest 
from  Agogebic  lake. 

Friday. — Went  on  by  trail  to  Charter  Oak  Company's  cabins,  nes 
Agogebic  lake,  and  camped  at  4^  p.  m.;  examined  the  bluff  for  coppe 
veins,  but  saw  none. 

Saturday. — At  Charter  Oak  Company's  cabin  all  day.  Messrs*  Wbi^ 
ney  and  Bernard  went  east  on  a  range  of  trap  to  explore. 

Sunday y  September  12. — I  left  Charter  Oak  Company's  cabin  at7i 
ro.,  and  took  the  trail  to  mouth  of  Iron  river,  in  search  of  letters  attbe 
office;  arrived  at  Iron  river  at  2  p.  m.,  making  20  miles  travel  to-day: 
found  our  lame  Indian  and  his  nurse  encamped  at  the  lake. 

Monday,  September  13. — In  camp  at  Pewabic  waiting  for  some  convey- 
ance up  the  lake  to  Presq'isle  river,  where  I  expect  to  meet  Mr.  Whitney, 
who  returned  through  the  woods  and  remained  here  all  day. 

Tuesday,  September  14. — I  left  with  our  two  Indians  in  a  boat  fa 
Presq'isle  river  at  8  a.  m.,  arriving  there  at  3  p.  m.,  where  I  met  then* 
mainder  of  the  party,  as  expected ;  camped  at  the  old  camp  ground  at  tix 
mouth  of  river,  and  left  the  lame  Indian  there. 

Wednesday,  September  15. — We  left  Presq'isle  river  in  our  boat  fa 
Montreal  river,  and  went  on  to  a  place  called  Dead-man's  river,  when 
wind  obliged  us  to  land  and  camp  for  the  night. 

Thursday,  September  16, 1847. — Left  Dead-man's  cove  at  8  a.  m., 
rowed  to  Montreal  river,  where  we  encamped  at  12  m.;  went  in  the  afifl- 
noon  to  examine  the  falls,  which  are  truly  beautiful.  The  water  fallf 
some  80  or  90  feet  in  two  cascades  over  conglomerate  rocks,  and  can  be 
seen  a  long  distance  from  the  lake. 

Friday,  September  17. — Left  the  mouth  of  Montreal  river  with  Mesffl 
Whitney,  Bernard,  Smith,  and  one  Indian,  taking  the  trail  of  the  riveri« 
location  No.  \%  where  we  arrived  at  10 J  a.  m.,  and  occupied  the  cabiis 
built  by  the  compaay,  which  are  now  abandoned.  This  comjxiny's  miw 
is  at  the  second  falls,  about  throe  miles  in  a  direct  line  from  Lake  Superior 
The  falls  here  are  as  beautiful  as  those  before  mentioned,  being  of  about  the 
same  height,  and  falling  over  sandstone  rocks. 

Saturday,  18/A. — Went  with  Messrs.  Whitney  and  Bernard  to  the  W 
of  the  river,  to  measure  the  width  of  sandstone  belts,  of  which  there  are 
six  in  the  space  of  half  a  mile.  Beginning  at  the  trap,  we  went  dowu  U 
river  about  3^  miles  from  the  cabins,  and  saw  the  junction  of  trap,  con- 
glomerate, and  sandstone.  It  is  about  3  miles  S.  from  the  lake  that  tup 
ocfcurs,  the  shores  being  composed  of  conglomerate  and  sandstone  rocks. 

Sunday,  September  19. — Remained  in  cabin  on  location  No.  19.  Mr. 
Whitney  made  sketch  of  falls. 

Monday,  September  20. — Went  with  Mr.  Bernard  to  examine  a  mine,  and 
saw  several  veins  of  quartz,  on  which  the  company  have  drifted,  and 
found  but  litde  copper.    Proceeded  down  the  river  to  the  junction  of  iii« 
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nd  sandstone.    The  banks  of  the  river  here  are  nearly  200  feet  high; 
)ered  up  the  bank,  and  then  went  back  to  the  cabin. 
iesdayj2lst. — Left  location  No.  19  at  8  a.  m.  for  Lake  Superior, 
B  we  arrived  at  10  a.  m.     Took  our  boat  and  sailed  with  a  fair  wind 
ick  river,  where  we  arrived  at  5  p.  m.,  and  camped  at  mouth  of  the 

ednesday, — Left  camp  ftt  the  mouth  of  the  river  to  visit  location  No. 

8  a.  m.,  and  arrived  at  11,  and  camped  near  the  cabin.     But  one 

his  wife  and  daughtier,  remain  on  the  location,  and  to  them  we  are 

ted  for  much  hospitality.     In  the  afternoon  we  went  to  a  high  hill, 

L  Mount  Morell,  the  summit  of  which  is  jasper  and  the  base  trap. 

company  have  drifted  on  a  vein  of  prehnite  at  this  place,  and  have  found 

ttle  copper.     Returned  to  our  camp. 

tursday. — Left  location  26;  went  W.  two  miles;  intersected  the  range 

and  followed  it  8^  miles  south,  and  camped.   Low  and  swampy  land 

8  most  of  this  distance. 

k/ay.-^Remained  in  camp  at  the  swamp  2^  miles  south  of  T.  corner. 

turday. — Remained  in  same  camp  all  day, 

nday,  2Glh. — Left  camp  at  8  a.  m.  to  go  east  on  line,  and  went  six 

and  camped.  We  have  seen  to-day  numerous  knobs  of  granite 
I  abruptly  from  swamp  below.  In  the  afternoon,  Mr.  Whitney  ex- 
ed  north  of  the  camp.  Mr.  Bernard  and  myself  went  south  two 
,  and  saw  nothing  but  knobs  of  granite.    Returned  to  camp  at  5 

mday,  September  27  — Left  camp  to  go  north  to  Presq*isle  river,  and 
11  miles  and  camped. 

lesdayy  September  28. — Left  corner  at  8  a.  m.  with  Mr.  Bernard  to 
est  to  No.  26,  where  we  arrived  at  11  a.  m.  The  distance  is  five 
.  In  the  afternoon  went  with  Mr.  Alexander,  the  agent  iti  charge, 
lamine  their  veins,  which  are  in  the  rivei's  bed,  but  saw  nothing 
ising  to  be  a  profitable  mine.  Remained  at  this  place  lor  the  night. 
fVhitney  returned  directly  north  to  Lake  Superior,  to  the  mouth  of 
['isle  river. 

ednesday. —hefi  Alexander's  at  8  a.  m.,  for  Black  river,  where  we 
our  boat  and  rowed  to  Presq'isle,  and  found  Mr.  Whitney  waiting 
5.  Remained  till  3  p.  m.,  when  we  put  off  for  the  Ontonagon  river, 
g  with  us  our  lame  Indian.  A  5  p.  m.  we  arrived  at  Carp  river,  and 
ed  for  the  night. 

inrsday. — Left  our  camp  at  Carp  river,  for  the  Atlas  Company's  loca- 
Mr.  Jones  agent.  Arrived  there  at  12,  took  dinner,  and  went  in 
fiemoon  to  examine  the  mine.  The  company  is  working  a  spar  and 
lite  vein,  but  little  copper  is  found  in  it.  Went  down  the  river  to 
andstone,  and  followed  the  township  line  to  camp. 
iday^  October  I.— Left  Carp  river  at  8  a.  m.,  in  a  boat,  for  Iron 
;  which  place  we  left  at  4  p.  m.,  for  the  Ontonagon,  and  went  five 
!,  and  camped  on  a  sand  beach. 

turday^  October  2. — Left  our  camp,  on  the  beach,  for  the  Ontona- 
river,  and  proceeded  to  the  Grand  rapids,  and  camped  at  Musquito 

nday. — Left  Grand  rapids  at  8  a.  m.  for  Cushman's  location.  No. 
went  to  look  at  the  mine.     The  company  has  done  but  little  mining 
we  left,  but  have  built  a  furnace  and  a  saw-mill. 
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Monday. — ^Left  camp  and  went  to  Copper  Rock  Company's  location, 
and  saw  the  place  where  copper  was  foufid.  On  our  way  back  visited 
Cushman's  saw-mill  and  furnace,  which  are  not  in  operation. 

Tuesday, — Left  camp  at  Cushman's,  on  the  Ontonagon,  for  the  mouti 
of  the  river,  and  arrived  at  10  at  Musquito  Hall,  where  we  had  left  our  boat 
From  thence  we  went  down  the  river  to  the  lake  shore,  and  camped  bi 
the  night. 

Wednesday. — We  remained  all  day  at  the  mouth  of  Ontonagon  riie. 

Thursday. — ^Left  the  Ontonagon  at  8  a.  m.  for  Copper  Harbor,  and 
went  three  miles  east  of  Elm  river,  and  camped. 

Friday. — ^Left  camp  at  lake  shore,  and  went  to  Salmon  Trout  riYa 
where  we  were  obliged  to  put  in,  owing  to  head  winds. 

Saturdayy  October  19. — Ijcft  camp  at  7  a.  n^i  ;  rowed,  against  a  stron: 
sea,  for  a  sand  beach  one  mile  east  of  the  Portage,  and  camped.  R^ 
mained  till  Thursday,  when  we  went  to  a  spot  eight  miles  west  of  Eagk 
river,  and  camped. 

Friday. — Leit  for  Eagle  Harbor  at  a.  m.,  and  remained  there  for  the 
night. 

Satwday. — ^Arrived  at  Copper  Harbor  at  noon . 

GEORGE  ORVILLE  BARNES. 

Analysis  of  black  oxide  of  copper  from  Copper  Harbor. 

A  very  pure  specimen  was  dissolved  in  chlorohydric  acid.    Tlie  smal 
quantity  of  silica  which  was  intermixed  with  it,  as  silicate  of  copper,  wn 
separated,  and  was  found  to  be  equal  to  1.2  percent.    The  remainder  wk  | 
I  pure  black  oxide  of  copper,  with  a  hardly  weighable  trace  of  iron. 

Another  specimen  gave  1.7  per  cent,  of  silica. 

A  portion  of  the  purest  specimen  which  could  be  obtained  was  ignited 
gently,  to  drive  off  water,  and  reduced  by  hydrogen  in  abulb-tub.  Tk 
loss  of  weight  (oxygen)  was  =  19.91  per  ceut.^  which  corresponds  fc 
98.6  per  cent,  of  oxide  of  copper. 

This  may,  then,  be  regarded  as  almost  chemically  pure  black  oxide d 
copper.     The  composition  would  therefore  be — 

Copper  79.86  j 

Oxygen  20.13  I 

For  analyses  ofjacksonitey  cfdordstroliiej  woUastoniteypectolitCy  coracHf^  I 
see  Boston  Journal  of  Natural  History. 

DatholUe  from  Isle  Royale. 

Determination  of  water  on  small  fragments:  2.287  grammes  lost  oni? 
nition  .091  =  4.00  per  cent. 

1.4148  grammes,  attacked  by  hydrochloric  acid,  almost  entirely  di^ 
solved  without  gelatinizing.  On  being  evaporated  it  gelatinized,  hovi^e^tfj 
and  was  separated  by  evaporation  in  the  usual  way. 

Silica-  .  -    0.5325  =  37.64  per  cent. 

Lime  -  -  -  33.3U 

Boracic  acid  (by  loss.) 

The  mineral,  which  was  a  massive  granular  substance  of  a  greasy  tonch, 
being  evidently  datholile,  the  analysis  was  not  finished ,  the  methods  of 

I. 
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determination  of  the  boracic  acid  being  too  incomplete  to  make  it  worth 
"while  to  determine  it  in  the  case  directly. 

JExarmmxtion  of  green  radiated  soft  mineral  in  the  rotk,  (supposed  to  be 

identical  with  chlorastrolite,  but  softer.) 

Determination  of  water:    .6786  grammes  lost  ,0355  by  ignition  = 
-5.23  per  cent.  < 

The  mineral  could  not  be  entirely  freed  from  the  epidote;  so  the 
analysis  is  only  an  approximation. 

Silica        .  .  -  .  42.6 

A/andFe  .  .  -  31.2 

Ca            .  -  .  .  20.6 

iX             -  -  •  -      6.23 


99.63 
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Analysis  of  red  felspar  from  the  Copper  FaUs  mine. 

This  singular  variety  of  felspar,  which  occurs  at  several  places  on 
Lake  Superior,  has  been  mistaken  for  stilbite,  on  account  of  its  close 
resemblance  to  that  mineral  in  its  general  habits.  Of  course,  it  would 
easily  be  seen  from  its  lustre  and  hardness,  on  a  closer  inspection,  that  it 
could  not  be  that  mineral;  it  was  then  presumed  to  be  new.  It  forms 
-  imperfectly  radiated,  fasciculated  masses,  indistinctly  crystallized,  of  a 
flesh-red  color,  forming  delicate  crystallizations  on  the  trap. 
0.987  gramme  frised  with  carbonate  of  soda,  gave — 

0.647  Si  =  66.88  per  cent. 

"  •••  «•. 

Al  and  Fc  .1T6  =  17.92 

•  •• 

containing  Ye  .67 

••• 

leaving  17.36  per  cent.  A/. 
Results : 

Silica  .  -  -,  66.88 

Alumina      -  -  -    17.36 

Oxide  of  iron  -  -        .67 

(Potash  and  soda  by  loss.) 
The  mineral  is  evidently  felspar. 

Analysis  of  leonhardite  by  Mr.  Barnes ^  made  under  my  direction. 


± 

n 

Silica    '^ 

• 

.    56.96 

56.04 

Alumina 

• 

.    21.04 

22.34 

Lime     * 

• 

-    10.49 

10.64 

Water  - 

• 

.    11.93 

11.93 

99.42  99.95 
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The  formula  of  leonhardile— 3  Ca  Si  +  4  A/  S»»  +  15  JJ— reqi 

Silica  .  .  .    56.57 

Alumina  •  -  -21.99 

Lime  -  -      9.40 

Water  -  •    12.02 
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BAROMETRtCAL  OBSERVATIONS  AND  TABLE  OP  HEtQHTS. 


AT  MOUTH  or  PUI-ITIBL  ftlTSa. 


Date. 

Hour. 

Barometer. 

Therrobm- 

Tempera* 

Remarka. 

eier — Cent. 

turo— Fahr. 

1648. 

( 

»pc«     IS 

•  • 

9  a.  m. 

751  0 

10.5 

56 

Cloudf. 

10 

75().7 

12.5 

60 

Cloudy  s  wind  northeaat. 

11 

750  5 

14 

62 

Cloudy. 

12  in* 

750  0 

15 

64 

DOs 

1  p.m. 

748  7 

15.5 

64.5 

Do. 

8 

748.2 

15.5 

64.5 

Do. 

t 

d 

747.5 

15.5 

64.5 

Do. 

4 

747.0 

14.8 

63 

Do. 

5 

745.9 

14.1 

62 

Do. 

6 

745.3 

13.5 

61 

Do. 

14 

7  a.m. 

736.8 

12 

57 

Rail!  atorro. 

8 

736.5 

12 

57.5 

Do. 

9 

736.8 

12 

57 

Do. 

10 

737.3 

11.5 

57 

Do.    r 

11 

737.6 

11.5 

67.5 

Do. 

I'^BI. 

738.3 

11.5 

57.5 

Do. 

1  p.m. 

738.8 

11.5 

57 

Do. 

8 

739.3 

11.5 

57 

Do. 

3 

740.0 

11.5 

57.5 

Do. 

4 

740  8 

11.5 

67.5 

Cloudy. 

5 

741.5 

11.5 

67.5 

Northeaat  wind ;  sanahint* 

6 

741.9 

11.5 

67 

Clearing  up. 

15 

6  a.  in* 

745.2 

4 

43 

Cloudy. 

7 

745.6 

4 

44 

Clear. 

8 

745.9 

6 

46 

Sunahina. 

. 

9 

746.1 

9 

66 

I>o. 

10 

746.1 

11.5 

68  5 

Do. 

11 

746.2 

13 

62 

Do. 

12  IB. 

746.1 

15.5 

66 

Do. 

1pm. 

746.1 

16.5 

65.5 

Do. 

8 

745  9 

16.5 

65.5 

Clear.               ^ 

3 

745  2 

J6 

64.5 

Do. 

4 

744.5 

15 

63 

Do. 

6 

744.1 

14.5 

62.6 

6 

743.7 

12 

60.5 

16 

7  a.m. 

736.9 

12.5 

59 

Rain. 

8 

735.8 

13 

59.5 

Do. 

9 

735.4 

12.5 

59.6 

Do. 

10 

735.2 

13 

60 

Do. 

11 

735.0 

13 

CO 

Do. 

13  m. 

734  6 

13 

59.5 

Do. 

1  p.m. 

734  6 

13 

59 

Do. 

2 

734  5 

13 

60 

Do. 

3 

734.5 

13 

60 

4 

734.45 

13 

60.5 

Do. 

f 

5 

734.7 

13 

60 

Do. 

6 

734.85 

13 

59 

Do. 

17 

7  a.m. 

736.7 

U 

56 

Do. 

8 

737.15 

11 

66 

Do. 

9 

737.6 

11.2 

57 

Clearing  ap«    . 

10 

737.85 

U.8 

57.6 

Cloudy. 

11 

738.2 

11.8 

57 

Rain. 

12  m. 

738.8     . 

11  8 

68 

Sunahine. 

1  p.  m. 

739  0 

12.6 

69.6 

Cloudy. 

2 

739.05 

13 

60 

Do. 

3 

739.15 

13 

60 

Do. 

4 

739  55 

13 

69.5 

Do. 

6 

739.9 

12.6. 

59 

Do. 

[1] 
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Barometrical  observaimns — Continued. 


Date. 

Hour. 

Barometer. 

Thermom- 
«tei>-*Oent 

Tempera- 
ture—Pahr. 

Remarks. 

1648. 

* 

Sept.      17 

6fviii. 

740  06 

19.5 

68.6 

(yfouoy* 

18 

7  a.  m. 

740.86 

11 

66 

Do. 

8 

740.90 

11 

56  6 

Do, 

9 

740.95 

/11.6 

67 

Do. 

10 

741.00 

11.5 

68 

Do. 

U 

740  96 

12 

57.5 

Rain. 

' 

13  m. 

740.9 

12 

68 

De. 

« 

Ip.  m. 

740.85 

12 

58.6 

Cloudy. 

a 

740.86 

12 

6a 

Do. 

3 

740.7 

12.6 

68.6 

Rain. 

4 

740.6 

12.6 

59 

Cloudy. 

. 

5 

740.6 

12  5 

58.5 

Do. 

6 

740.8 

12 

57.5 

Do. 

19 

7  a.  m. 

739  85 

9.6 

53.5 

Do. 

8 

740.06 

9.5 

63.5 

Pain. 

9 

740,0 

9.5 

64 

Do. 

10 

740.0 

10 

64 

Do. 

,^ 

11 

740.0 

10 

64 

Cloudy. 

12111. 

740.0 

10 

54 

Do. 

1  p.  m. 

740.0 

10 

94 

Do. 

* 

3 

740.1. 

9.6 

64 

Do. 

3 

740.0 

9  6 

63.5 

Rain. 

- 

4 

740.1 

9 

52.5 

Do. 

90 

6  a<  tn. 

741.7 

6 

47.6 

Clearine  up. 

7 

741.76 

6.6 

49 

Do. 

8 

741.75 

7 

49 

Cloudy. 

9 

742.1 

7.6 

60.5 

Do. 

10 

742.3 

8.6 

62.5 

Do. 

11 

742  6 

8.6 

62 

Do. 

13  m. 

742.7 

9 

62.5 

Sunshine. 

Ip.  m. 

742.86 

9.5 

53.5 

Do. 

' 

3 

742.85 

9.5 

63 

Do. 

3 

743.1 

9 

61.6 

Do. 

4 

743  3 

8.6 

61.5 

Cloudy. 

5 

743.5 

6 

61 

Do. 

SI 

7 

75U.45 

3.6 

43 

Clearing. 

8 

750.6 

5.5 

47.5 

Do. 

9 

751.6 

7 

49.6 

Do. 

10 

763.3 

8 

61.5 

Do. 

11 

753.35 

8.5 

53.5 

Clqudy. 

13  m. 

752.35 

9.5 

54.6 

Do. 

Up*m. 

753.76 

W 

54 

Sunahine. 

3 

753.6 

10 

64 

Oo. 

3 

753.56 

9 

63 

Do. 

^ 

4 

753.4 

8.6 

51.5 

Do. 

5 

753.35 

7.6 

49.6 

Do. 

89 

7  a.m. 

753.6 

1 

89 

Do. 

8 

762.8 

3  6 

44.5 

Do. 

9 

763.16 

5.6 

49 

Do. 

* 

10 

763  45 

9 

64 

Do. 

11 

753.46 

10.6 

56.6 

Do. 

- 

13  m. 

763.45 

13.6 

60 

Do. 

1  p.m. 

753  4 

136 

63 

Do. 

9 

763.0 

14 

61.6 

1>0. 
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Baromeirical  observations ---Contxnxied. 
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AT  LAKE   IBOEB. 


e. 

Hour. 

Barometer. 

Thermom- 

Tempera- 

Remarks. 

> 

eter—Cent. 

ture— Pahr. 

3. 

^  a.  m. 

759.9 

14  5 

69 

Sanshioe. 

4 

751.7 

13.5 

'69 

Do. 

5 

751.45 

19 

58 

Do. 

- 

5i 

751.4 

IQ 

54 

Do. 

93 

6 

746.9 

5 

47 

Cloudy. 

7 

748  1 

8 

53 

Clear. 

8 

748.0 

10.5 

56 

Do. 

9 

748.0 

14 

61 

Do. 

10 

748  0 

17.5 

66 

Do. 

( 

11 

747.4 

16 

63 

Cioudy. 

1-2  m. 

747.0 

16.5 

.64 

Do, 

I  p.  m. 

746.35 

14  5 

60 

Do. 

9 

746. 3 

13 

60 

Raki. 

31 

746  0 

19 

60 

Do. 

4 

746.0 

11.5 

59 

Cloudy.  - 

5 

746.3 

11 

59 

D3. 

94 

C 

749>1 

1.5 

39 

Clear. 

7 

749.3 

10 

41 

Do. 

\ 

8 

749: 85 

10 

45.5 

Do. 

9  a.  IB. 

760.0 

10.5 

^       48 

Cloudy. 

- 

10 

750  0 

10 

49 

Do. 

11 

749.8 

10 

49 

ClfHr. 

19  no. 

749.6 

10.5 

50 

Do.         » 

lp.ro. 

749.0 

10 

?o 

Do. 

9 

748  6 

10 

49 

Do. 

r 

di 

748.3 

9.5 

60 

Do., 

4 

748.1 

9 

48.5 

Do. 

1 
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[1] 


Barometrical  obaervaiians  in  1848^  by  W.  Gibb9,  M.  D, 


14 


15 


18 


20 


Hoar. 


'4  p.  in.  •  • 
5.  .•••••  • 

6 

7  a.  in* . . 

6 

9 

10 

11 

12  in..... 
3  p.  m... 

6  !!!!!.*! 

7  a.  m.  . . 
84.  45m.. 


11  

12  m.  .... 

1  p.  vn, . . 
mM'  Uutn 
9  30  a.  m. 

m  20ai«.; 

8  a.  m . . . 
9a.  55fii.  • 

S  p.  vC  • 
4  45  p  m. 

3h.  dOm,, 


12  m 

2  p.  m. . . 
7  a.  m . . . 
8k,  lihn.. 


Place. 


A^g^onquin  location. 
««.do 


.do. 


Algonquin  location — rain. 
.  •  •  • .. .  •  .do. ...... .do.. 


.do. 
.do. 
.do. 
.do. 


do. 


.do. 

.do. 

.do.. 

.do 

.do. 


.do. 
.do. 
.do. 


.do. 
.do 


South  corner  of  towpahip  52,  range  37,  8e&- 

u'oa«33and34......  .......  

Location  house  of  D'.  Houghton  Company  . . . 

..do do....  ....do..  ..^.  ...... 

6am mit  rid^e,  weat  rf  D.  H.  Co. 'a  location. . . 
Sommitof  2J  ridge,  w.  of  D.  H.  Co.'s  location 
Summit  of  let  Trap  ridge,  east  of  D.  H.  Co.*i^ 

cabtna 

Suiiftmit  of  Conglomerate  ridge,  enit  of  D.  EL 

C".^a,  location ..••••.... 

Cabin,  Douclasa  Hnughton'Co 

Summit  Ut  Trap  ridge,  ^  mife  aouihweat  of 

O.  H.  Co. 'a  location. • 

Summit  of  Trap  ridge,  a  little  north  of  —j-- 

Summit  ofTrap  ridge,  2  mifes  weat  of  eoutb- 
weat  comer  of  t^.  37,  a  little  aouth  of  line. . . 
Sammit  of  ridge,  1 ,  mile  aouth  of  northeaat 

corner  or  (98)  township 

Cabin  of  Otitonagon  Qo « . . . . 

Summit  of  Adiddle  Brother  .••••..; 

Cabin  of  Ontonagon  Co..... ..t^... 

.....<•  .do ........ do ...*•« 


4>     • 

^^ 

11 

H 

D'i 

8-1 

s 

1/ 

& 

^^ 

h2 

730.5 

15.0 

58.5 

t30.3 

18.6 

56.0 

729.8 

22.5 

57.0 

720. 4 

21.0 

53.0 

721.0 

20.5 

53.0 

721.0 

20.5 

51.5 

722.0 

21.5 

52.0 

722.8 

23.5 

52.0 

723.3 

21.5 

51.0 

724.8 

22.0 

63.0 

725.0 

21.0 

52.5 

726.9 

23.5 

51.0 

731.5 

20^ 

49.0 

726.2 

12.5 

53.5 

733,3 

15.5 
17.0 

60.0 

733.3 

63.5 

728.C 

16.2 

67.0 

726.7 

18.0 

,  71.0 

723.6 

11.0 

58.5 

. 728.7 

14.0 

58.5 

728.6 
« 

6.5 

51.0 

724.6 

9.0 

59.0 

735.6 

8.0 

52.5 

731.5 

10. 0 

53.0 

732. 7 

15.0 

70.0 

732.6 

19.0 

67.0 

726.4 

14.5 

56.0 

734.5 

3.5 

35.0 

734.55 

4.5 

38.5 

I  the  last  4  obserrationa  no  correction  is  to  be  applied  for  the  0  point  of  the  detached  ther- 
leier ;  to  all  the  others,  however,  a  correction  of -—  1.5  muat  be  applied. 


rn  «^ 


Tabk  of  heights  on  the  district  between  Portage  lake  and  the  ilfoi 

river. 


Township  52,  range  37,  section  35,  Algonquia  location,  mean 
of  eight  observations  -  -  -  -  -  ' 

Townsnip  52,  range  37,  southwest  corner  34,  highest  point 
of  elevated  trap  ridge  -  -  -- 

Towtiship  51,  range  37,  southwest  corner  15,  cabin  of  Doug- 
lass Houghton  Cpmpany     -  -     .      -       ^  ^ 
Township  51,^  range  37,  southwest  comer  15,  trap  ridge  east 
qf  Douglass  Houghton  Company    -      ^    -  -  - 
Township  51,  range  37,  southwest  corner  15,  conglomeiate 

ridge  half  a  mile  east  of  Douglass  Houghton  Company 
Township  51,  range  37,  southwest  corner  21,  trap  ridge  one- 
eighth  of  a  mile  southwest  of  Douglass  Houghton  Gon)pany 
Township  51,  range  37,  southwest  corner  30,  trap  kpob  near 
southeast  comer       -  -  -  -  -  -    ^ 

Township  50,  range  38,  section  6,  trap  ridge  in  northweist 
corner  of  section      -  -  -  -  -  - 

Township  50,  range  39,  section  1,  12,  trap  ridge  one  mile 

south  of  northeast  corner  of  township         -  ,- 

Township  50,  range  39,  section  16,  cabin  of  Ontonagon  Com- 
pany -  -  -  -  -  •  - 

Township  50,  rdnge  39,  summit  of  Middle  Brother    - 
Township  50,  range  40,  section  36,  Ontonagon  Company's, 
clearing,  mean         -  -  -  -  -  - 

Bluff  mine  of  American  Ex.  Company,  above  Ontonagon      - 

Clearing  of  O.  T.  R.  Company,  above  Ontonagon    - 

Hill  of  Red  porphyry  -  -  -  -  -  -        1 

Red  bluff  of  porphyry  above  its  base  -  .-  ^.  •  - 

Above  lake      -  -  -  -  .  -  -       .1 

Pase  of  red  bluff         -  -•.       -  -  - 

Potphyry  hill  -  -  -  ....  . 

Gam  lake         -  --  -  -  - 

Cliff  at  Isle  Royale  Company's  mine  -  -  - 

Cliff  above  Carp  lake  .^  -       •    -  -  -- 

Location  of  Delaware  Company  above  Carp  lake        -  - 

Location  of  Delaware  Company  above  Lake  Superior 

Union  Riv<T  works      -  -  --  -.; 

Township  51,  range  42,  section  30,  conglomerate      -  -  ' 

Township  51,  range  42,  section  16,  hill  of  altered  sandstone  < 

Croton  Company's  location     -  -  -  -  -  i 

Township  51,  range  43,  section  32,  quartiose  bluff   -  -        11 

Highest  point  measured  -  -  -  -  •        K 


649  [  1  ] 

38  on  the  tcpographff,  soU,  geology y^c,  of  the  dieirict  between  Fori- 

age  lake  and  the  Ontonagon, 

lie  district  which  I  have  had  the  task- of  exfjoring^  is  that  portion  of 

northern  peninsula  of  Michigan  which  extends  a^ng  the  southern 
re  of  Lake  Superior,  from  the  Port^  to  the  mouth  of  Montreal  river, 
mding  southward  as  far  as  the  boundary  line  between  Michigan  and 
iconsin.  Its  general  shape  is  that  of  a  nearly  isosceles  triangleyof 
ich  the  base  would  extend  from  near  the  northern  extremity  of  Portage 
i  south  to  the  Brule  river.  This  line  is  about  84nnles  in  length*  The 
>  sides  may  be  represented  by  straight  iines^-^be  northern  drawn  from 
Portage  to  the  mouth  of  the  Montreal  river,  the  southern  by  one  drawn 
n  where  the  range-line  between  33  and  34  meets  the  Brule  river,  to 
^t  the  other.  These  two  sides  would  each  have  a  length  of  about  96 
»,  and  the  three  would  vety  nearly  enclose  the  entire  district.  East 
le  line  considered  as  the  base  of  tlie  triangle,  the  chatacter  of  the  geo- 
cal  features  of  the  country  begins  to  undtu'go  a  marked  change,  and 
limit  taken  as  the  boundary  of  this  district  to  the  east  may  therefore  be 
sidered  to  be  a  natural  one,  although  there  is  nothing  in  the  dharacter 
tie  general  topography  of  the  country  which  would  indicate  that  this 

should  be  chosen  m  preference  to  any  other. 
*his  district  embraces  an  area  of  about  4,tK)0  square  miles, 
""hat  part  of  the  district  which  lies  north  of  the  fifth  conection  line,  or 
36 which  passes  near  the  Anse  and  extends  to  themoUth  of  Garp  river, 
subdivided  in  1846  by  Messrs.  Higgins  and  Hubbard^  with  theex^ 
;ioQ  of  5  townships  lying  near  the  Anse;  these,  with  the  exception  of 
y  have  been  subdivided  during  the  summer  of  1848  by  Mr.  Higgins. 
<b  of  the  eorrection  lines,  the  township  lines  were  run  during  the  sum- 

of  1847  by  Messrs.  W.  A.  and  Austin  Burt,  and  four  townships  lying 
he  trap  range,  and  near  the  Ontonagon,  were  subdivided  by  Mr.  Hig** 

during  that  season.  During  the  past  summer  a  large  number  of  town-' 
s  in  this  district  have  been  subdivided  by  the  Mfsers.  Burt  and  Mr. 
*  The  continuing  the  subdivisdons  over  thewh?le  district  south  of 
^ap  range,  would  add  to  oiir  knowledge  of  the  geography  of  the  dis<» 

but  there  is  no  reason  to  suppose  that  any  land  will  be  sold  here  fof 
f  years  to  conae— that  is,  in  the  region  south  of  the  trap  range.  The 
ber  of  townships  and  fractions  of  townships  in  the  wnole  district  is 
t  130.  .  . 

^e  topographical  features  of  this  region  are  not  particularly  striking. 
>utbern  boundary,  elevated  probably  about  700  feet  above  Lake  Su- 
^>  is  occupied  by  a  great  number  of  small  lakes,  of  which  Lac  Yieuj^ 
•i  is  the  largest,  and  but  a  few  of  which  have  received  a  name^  These 
^  are  the  springs  which  feed  the  rivers  flowing  from  this,  the  wal^r-* 

Une;  on  the  south,  the  Wisconsin,  and  Ohippeway  rivers,  with  their 
^^cous  branches,  which  flaw  into  the  Mississippi,  and  through  it  into 
^uif  of  Mexico;  and  on  the  north>  a  number  of  comparatively  small 
^,  all  which  emp^y  into  Lake  Superior.  Thus  it  is  evident  that  the 
^descent  of  the  whole  region  i&from  the  south  towards  the  north; 

in  general  it  maybe  said  that  this  descent  is  quite  gradual,  being 
^^H  only  by  the  ranges  of  troppean  rocks  which  run  throu^  its  entire 
^t  in  an  easterly  and  westeriy  direction.  The  number  of  rivers  is  very 
^  and  of  course  they  are  comparatively  small.    By  far  the  most  con-i 
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I  Michigan  ancl  Wiseonsin.  The  largest  lake  is  Agogebic,  or  Goge- 
said  to  be  from  the  Chippeway  word  ogibijy  a  little  fish.)  This  lake 
dncipally  in  townships  47  and  4S,  range  42,  and  is  about  12  miles 
It  forms  the  source  of  the  west  branch  of  the  Ontonagon.  Carp 
in  the  valley  of  the  Porcupine  mountains^  is  a  beautiful  sheet  of 
'.  There  are  numerous  lakes  of -small  size  in  townships  52  and  53> ' 
IS  35  and  36,  non^  of  which,  however,  have  received  names.  Many 
!se  lakes  abound  in  fish,  principally  bass,  carp,  and  other  smM  fish. 

-       ■      '     TOPOGRAPHY. 

om  what  has  been  already  sai^  of  the  rivers,  a  general  Idea  will  have 
formed  of  the  principal  features,  of  the  coimtry .  In  general  it  may  be 
to  be  a  rolling  surface,  gradually  rising  towards  the  south,  and  broken 
Dges  of  precipitins  heights,  which  traverse  it  in  a  general  easterly 
Biresteriy  direction.  From  the  Portage  to  the  Ontonagon  river,  the 
)f  trappean  rocks  which  characterizes  Keweenaw  point  continues  in 
rtheasteriy  and  southwesterly  directioi^,  sweeping  gradually  round 
the  extremity  of  the  point,  and  dividing  the  country  into  two  distinct 
)Ds — that  to  the  north  of  the  range  being  drained  by  rivers  flowing  at 
•angles  id  it;  that  to  the  soulh  by  streams  flowing  parallel  with  it. 
trap  range  crosses  Portage  lake  in  township  &5y  ranges  33  and  34, 
has  here  a  width  of  about  three  miles,  and  is  distant  about  six  miles 
the  shore  of  Lake  Superior,  on  the  north;  It  continues  its  course 
inresteriy  in  a  course  nearly  parallel  with  the  shore  of  the  hkcj  but 
ually  increasing  its  distance  from  it^  till  at  A^ogebic  lake  its  northern 
^  is  about  twelve  miles  distant  ftom  the  shore  of ^Lake  Superior.  Its 
width  Is  about  one  mile,  while  at  Agogebic  lake  it  is  nearly  six 
s  across  from  the  northern ^o  the  southern  limit.  From  Agog;ebic 
i  proceeding  westward  it  assumes  a  more  nearly  east  and  west  direc- 
f  and  gradually  approaches  the  lake  shore^  v^hich  trends  to  the  south, 
lesame  time  gradually  increasing  its  width,  till  at  Montreal  river  it  is 
tnt  only  2^  miles  from  the  lake,  and  has  a  breadth  of  fully  ten  miles, 
rom  the  V  lake  shore  to  the  trap  range  the  country  ascends  gradually 
fegulariy  till  we  reach  the  limit  of  the  sandstone,  when  it  rises  more 
"y,  but  still  wkhout  any  abrupt  elevation,  till  we  find  ourselves  on 
^dge  of  a  precipitous  escarpment,  the  trappean  rocks  being  almost 
^ut  exception  gradually  inclined  upon  their  northern  flank,  while  to 
)uth  they  are  precipitous  and  abrupt.  Crossing  the  trap  ridges,  we 
o  the  south  arul  east  of  Agogebic  lake  a  rolling  plain,  unbroken  by 
onsiderable  elevation,  underlaid  by  the  sandstone  rocks,  which  are 
ionally  seen  cropping  out  in  the  beds  of  streams.  In  passing  over 
^p  range  at  right-angles  to  it,  from  the  mouth  of  Misery  river  to  the 
>  we  find  the  sandstone  occupying  a  breadth  of  about  six  miles  to  the 
^  and  eighteen  miles  to  the  south  of  the  trap.  This  width  gradually 
^^ses,  and  to  the  west  of  Agogebic  lake  the  sandstone  is  no  longer  seen 
^ce,  except  to  the  north  of  the  trappean  rocks,  on  the  shore  of  the  lake. 
'  stand  on  an  elevated  point  of  the  trap  range,  along  the  west  branch 
e  Ontonagon,  and  look  ta  the  south,  we  perceive,  as  far  as  the  eye 
each,  a  country  entirely  unbroken  by  any  consideraUe  elevations,  and 
hing  ofi* apparently  in  an  almost  perfect^  level  plain.  On  traversing 
tt^iou  it  is  found  to  be  generally  low  aDd  swampy,  with  OGcasional 
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slight  elevations  covered  with  maple,  though  the  rock  is  rarely  exposed 
This  extends  to  the  south  boundaiy  of  township  47,  where  there  is  akr 
dike  or  ridge  of  trap  rock — not,  however,4uore  than  a,  mile  in  width.  Bejod 
this  we  reach  the  region  of  greenstone  and  hornblende  rocks,  where  ibt 
rocks  Ojccur  in  low  ridges x>r  knobs,  mostly  having  an  easterly  and  westdf 
direction,  few  of  them  rising  more  than  a  hundred  feot  above  the  gend 
level;  the  intervals  between  them  being  filled  with  small  lakes  vd 
swamps. 

From  the  point  where  the  trap  range  crosses  Portagie  lake  to  near  Ago- 
gebic  lake,  we  have  a  regular  band  of  tra|q[>ean  rocks  pursuing  a  couis 
nearly  parallel  with  the  lake  shore,  gradually  qarrowing  one  mile  in  wldtl 
in  township  62,  range  36,  and  then  expanding  again,  till  at  Agogebic  lab 
it  is  .about  six  miles,  in  width.  This,  with  the  exception  of  this  narrof 
belt  of  trap  on  the  southern  boundary  of  township  47,  is  the  only  ranct 
of  trappean  rocks  between  the  lake  shore  and  the  south  boundary  of  the 
sandstone,  which  is  found  both  to  the  north  and  to  the  south  of  it.  Nonk 
and  west  of  Agogebic  lake,  however,  instead  of  the  eradaally  descendioe 
plain  of  sandstone  stretching  uninterruptedly  to  the  cJiore,  we  find  a  ser» 
of  elevations  rising  suddenly  from  near  the  lake  to  the  height  of  neaiir 
1,000  feet,  while  five  or  six  miles  from  the  lake  they  attain  the  heightoi 
^bout  1,400  feet — the  highest  elevation  of  any  point  on  the  northoi 
peninsula  6f  Michigan.  These  elevations  constitute  the  system  of  tb(  i 
rorcupine  mountains— a  series  of  three  tolerably  distinct  tod  nearly  panl^  | 
lei  ridges  which  extend  fipom  range  42  to  range  44  obliquely  throu^  \ 
townships  50  and  51.  Between  this  systenuof  elevations  and^the  Kevm^ 
naw  |oint  or  Ontonagon  range  there  is  a  valley  of  sandstone,  almos  [ 
level  and  marshy,  of  about  seven  miles  in  breadth.  Directly  south  of  tbe  { 
Porcupine  mountains,  and  a  Utile  east  of  the  Agogebic  lake,  the  Ontooi^ 
gon  range  begins  to  divide  into  two  distinct  systems  of  ridges  which  ex 
tend  along  to  the  west^  gradually  diverging  from  each  other  to  beyooii 
Black  river,  wlien  they  lose  their  distinct  character  as  ridges,  and  tbe 
country  becomes  rolling,  with  h^r^  and  there  a  low  rid^  or  knob.  Tbe 
distance  from  one  ridge  to  the  other  is,  on  the  range-hne  between  town- 
ships 45  and  46,  about  three  miles,  and  the  interval  between  these  ridgei 
is  almost  entirely  filled  by  tangled  swamps.  Near  the  southwest  extremi 
ty  of  Agogebic  lake,  in  township  47,  range  43,  com^iences  another  belt  el 
trappean  rocks,  which  ei^tends  along  nearly  east  and  west,  rising  from  one 
hundred  to  two  hundred  feet  above  the  general  level,  and  crossing  Mon- 
treal river  near  the, line  between  townships  47  and  4^.  Ariother  beltfll 
trap  appears  beyond  Black  river,  near  the  lake  shore,  and  exteruls  oioos^ 
forming  a  ridge  of  about  two  hundred  feet  in  height^  and  crossing  tbe 
Montreal  river  about  three  miles  from  its  mouth. 

Tbe  sandstone  is  continuous  along  the  lake  shore  from  Portage  lake  to 
the  Montreal  river,  although  its  width  varies  considerably;  to  the  south  of 
the  trap  range  of  the  Ontonagon,  it  is  not  seen  in  place  to  the  west  of 
Agogebic  lake, 

SOIL. 

The  soil  of  this  extensive  district  is  quite  various  in  its  character,  as 
would  naturally  be  expected  from  its  various  .geological  character.  The 
decomposition  of  the  sandstone  which  underlies  so  large  a  portion  of  this 
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Hslrict  would,  alone,  form  a  sandy,  infertile  sfHl.  The  trap  rocks,  on  the 
k>nfTary,  containing,  as  they  do,  a  considerable  quantity  of  lime  and  the 
llkalie's,  these  eleuients  are  found  in  more  considerable  quantity  in  the  soil 
ivhich  covers  them.  The  subject  of  the  decomposition  of  the  trap  rocks 
has  been  studied  with  care  by  Ebelmen.  Prom  his  researches  it  is  evi- 
dent that,  in  the  progress  of  the  decomposition  of  the  trap  and  basaltic 
rocks,  the  lime,  magnesia,  oxide  Of  iron,  and  espedally  the  alkalies,  are 
gradually  removed,  togetfier  with  a  portion  of  the  silica;  While  there  re- 
mains behind  a  hy4rated  silicate  of  alumina,  or  clay,  after  the  decomposi^ 
tion  has  reachedits  utmost  limit.  The  enormous  deposites  of  clay  upon 
the  Ontonagon  and  its  tributaries  and  south  of  the  trap  range  were,  per- 
haps, fohaed  in  this  way;  and  it  will  be  noticed  that  in  the  vicinity  of  the 
trap  range  the  soil  is  a  clayey  loam  when  the  process  of  decomposition  is 
still  in  full  progress.  ^  Further  south  the  soil  gradually  becomes  more 
sandy,  till  we  reach  the  limestone  region^  where  the  soil  again  undergoes 
a  great  change  In  its  character.  In  general  the  best  soil  in  this  district  is 
on  the  trap  range  and  in  the  Talleys  of  some  of  the  principal  streams.  On 
the  trap  range  the  sub-soil  is  thick,  and  made  up  of  angulalr  and  rounded 
fragments  of  sandstone,  cotiglomerate,  and  trappean  tockjs,  and  occasion- 
ally a  boulder  of  limentono,  with  many  of  granite,  porphyry,  and  horn- 
blende rock.  On  this  is  a  thin  layer  of  decomposed  vegetable  matter,  in- 
termixed with  fragments  of  rocks,  fec^Tes,  and  twigs.  The  soil  is  not  deep, 
but,  being  new,  it  is  strong;  that  is*  to  say,  it  contains  a  large  proportion 
of  substance  in  a  suitab^  state  for  the  nourishment  of  the  growing  plant, 
though  a  few  years'  cultivation  would  soon  exhaust  it. 

The  annexed  analysis  of  a  soil  from  the  location  of  the  Black  River 
Mining  Company ,«on  Black  river,  will  give  a  correct  idea  of  the  compo- 
sition of  the  best  trap  soil  of  this  district,  as  fitr  as  inorganic  censtituents 
are  concerned.  ^ 

This  soil  has  produced  an  extraordinary  crop  of  potatoes.  It  will  be 
seen  that  the  proportion  of  alkahesis  large — much  more  considerable  than 
has  been  found  in  the' soils  of  New  England.  The  quantity  of  lime,  on 
the  other  hand,  is  quite  small.  The  large  quantity  of  iron  shows  that 
the  soil  is  the  |Mx>duct  of  decomposhion  of  a  rock  containing  a  large  quan- 
tity of  that  metal,  as  do  the  trap  rocks  of  that  region  invariably. 

The  soil  was  thoroughly  dried  at  S50^  F.,  and  sifted  through  a  sieve 
sufficiently  fine  to  remove  all  the  undeeayed  vegetable  matter. 

Experience  has  shown  that  the  soil  will  produce  large  cix^ps  of  such 
plants  as  will  be^  the  severity  of  the  diimate.  Potatoes  have  hitherto 
been  the  staple  article  of  produce;  and  a  number  of  cjiearings  have  been 
made  along  the  banks  of  the  Ontonagon,  and  jsrianted  with  that  vegetable. 
The  garden  of  the  Mendenhall  Company  had,  in  1847,  a  luxuriant  growth 
of  beans,  peas,  onions,  and  other  kitchen-garden  ve^tables,  although 
verv  late.  Barley,  oats,  and  buckwheat  might  be  raised  to  advantage, 
and  .would  be  the  natural  crops  for  the  climate.  Wheat  can  hardly  be 
considered  a  suitable  crop,  since  the  quantity  of  linie  in  the  soil  is  too 
small  to  render  it  likely  that  the  crop  wouM  not  exhaust  the  soil:  besides, 
the  heavy  body  of  snow  which  lies  upon  the  ground  nearly  six  months  in 
the  year  would  be  likely  to  ^'  winter-kill  '*  it.  The  season  is  too  short  to 
allow  of  Indian  corn  being  raised.  Should  the  mines  prove  valuable,  the 
surrounding  country  will  be  settled,  and  vegetables  and  fodder  will  be 
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faised  in  sufficient  qtiantit7  for  home  consumption:  otherwise^  it  is  nottol 
be  presumed  that  much  land  will  be  taken  up  for  agricultural  purposes. 

CLIMATS. 

The  register  kept  by  the  surgeon  at  Port  Wilkins  will  show  the  m« 
temperature  of  that  part  of  the  Lake  Superior  district;  and  the  differenet 
between  that  point  and  this  would  be  very  trifling.  The  climate  iste 
cold  and  forbidding,  and  the  winter  too  ion^,  to  attrac(  ethigrants,  vk 

S refer  to  settle  and  cultivate  the  soil.  Duhng  the  month  of  July,tb 
ays  are  very  warm:  the  nights  are,  however^  almost  always  cool  ami 
reu^shing.  The  alterations  of  temperature  are  very  sudden^  and  it  isn^ 
a  very  uncommon  thing  for  the  thermometer  to  fall  40^  in  the  coursed 
24  hmurs.  The  snow  falls  constantly  during  th^  winter,  and  accumulate 
on  the  surfece  to  the  depth  of  five  or  six  feet.  This  ^reat  body  of  soot 
does  not  generally  disappear  entirely  till  some  time  between  the  middles 
May  and  the  first  of  June.  Both  in  1847  and  1848,  the  first  fit)st  occum^i 
on  the  same  day — ^the  9th  of  September.  It  was  in  both  cases  sufficientii 
severe  to  completely  kill  all  vegetation.  Snow  fell  in  1847  on  Presq 
ii^e,  at  an  elevation  of  150  or  200  feet  above  the  lake,  on  the  13th  of  S^ 
lember.  By  the  10th  of  October,  winter  has  feirly  set  in,  though  pi 
tions  of  the  month  of  November  are  often  cheered  by  a  mild  and  pleasas 
Indian  summer.  The  whole  of  the  month  of  October,  1847,  was  a 
Keweenaw  point  .a  succession  of  gales  of  wind  and  rain  and  show  stoim 
Such  being  the  severity  pf  the  winter  and  the  shortness  of  the  sutnips, 
all  access  to  the  country  being  impossible  during  one-half  the  year,  its 
evidently  useless  to  eitpect  that  the  Ude  of  emigration  will  esrer  flow fe 
the  southern  shore  of  Lake  Superior.  In  fiict,  it  will  not  be  settled  b 
agricultural  purposes  as  long  as  an  abundance  of  land  remains  unoccs^ 
pied  in  a  more  southern  and  genial  clime.  The  climate  has,  howem 
one  great  advantage:  it  is  undoubtedly  one  of  the  healthiest  in  the  wodi 
in  spite  of  the  sudden  changes  of  temperatura  in  the  summer. 

SCENERY. 

* 

The  whole  of  this  district  is  covered  with  dense  woods,  with  theei; 
ception  of  small  meadows,  which  were  undoubtedly  formerly  the  bedsii 
small  lakes.  Hence  it  is  difficult  to  fbrm  any  idea  of  the  appearance  (J 
the  country;  for  it  is  only  on  the  southern  edge  of  the  trap  cliffs,  and  to 
only  bychmbing  a  tall  tree,  that  a  complete  view  can  be  obtained  of* 
surrounding  country.  One  of  the  most  interesting  points  whence  a  safe 
factory  view  of  the  trap  range  may  be  obtained  is  on  the  location  of  tte 
Minnesota  Company,  where  a  ladder  placed  against  a  tall  hemlock  aUotR 
the  spectator  to  elevate  himself  more  than  a  hundred  feet  above  the  suis- 
mit  of  the  clifl[,  and  furnishes  the  only  entirely  uninterrupted  view  is  i 
directions  which  I  have  seen  in  this  district.  From  this  point  nothiu; 
but  unbroken  w6ods  can  be  seen  in  every  direction,  as  far  as  the  eye  cm 
reach.  The  view  to  the  north  is  terminate4  by  the  lake,  and  the  countrf 
is  seen  gradually  descending  in  that  direction,  without  any  considerable 
break.  To  the  south,  the  sandstone  plains  extend  as  fer  as  the  eye  can 
reach,  while  a  few  low  ridges  may  be  seen  in  the  farthest  distance.  The 
course  of  the  streams  may  be  traced  by  the  change  in  the  appearance  of 
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bliage.  East  and  west,  tjie  trap  range  is  seen  stretching  along  in  a 
ession  of  knobs  and  hills  rising  a  few  hundred  feet  above  the  general 
i,  and  j^easing  the  eye  with  their  graceful  outline.  This  view  is 
ly  the  same  in  general  character  with  that  seen  at  varibua  points  of 
trap  range*.  Ifjea  cMSy  in  township  49,  range  42,  sections  II  aad  12, 
xl,s  a  grand  view  of  the  surrounding  country,  with  Lake  Agogebic  in 
distance,  and  is  itself  an  imposing  object.  It  is  a^  dark  red  porphyritic 
,  and  its  peculiar  color  and  precipitous  sides  make  it  a  very  coa- 
uous  object; of  this  whole  region,  and  we  have. given  it  the  name 
characteristic  of  its  s^pearance.  The  valley  of  Carp  lake  affords  a 
ising  succesi^ion  of  views,  precipitous  cliflFs  rising  from  the  north  side 
the  lake  to  the  height  of  four  hundred  feet. 

There  are  many  waterfalls  in  this  district.  Those  on  the  Montreal  river 
very  picturesque.  This  river  falls  at  its.mouth  about  60  feet  in  one  nearly 
'pendicular  fall;  and  below  the  fall,  it  has  cut  its  way  through  a  gorge  in 
i  sandstone  fully  a  hundred  feet  in  depth.  The  fall  is  visible  from  the  lake, 
le  upper  faJU,  about  three  miles  higher  up  the  stream,  are  much  more  pic- 
^sque.  Here  the  stream  <:rosses  a  number  of  alternations  of  trap  and 
idstone;  and  after  two  separate  cascades — which,  however,  are  near 
ih  other,  and  may  both  be  seen  from  the  same  point— it  cuts  its  way 
■ough  a  deep  gorge  with  overhanging  walls,  which  furnish  a  variety  of 
aantic  points  of  view.  The  falls  themselves  are  almost  unrivalled  in 
'luresque  beauty.  The  upper  fall  is  about  forty  feet,  and  the  whole 
lumeof  the  stream  is  precipitated  over  a  shelving  ledge  of  rocks,  when, 
ndiDg  suddenly  around  a  beautifully^  shaped  pyramid  of.  trap  rocks 
)wned  by  tapering  firs,  it  is  again  precipitated,  in  three  separate  cas- 
ies,  over  forty  feet.  Were  this  scene  easy  of  access,  it  would  so<>n 
come  a  place  of  common  resort. 

The  scenery  at  the  mouth  of  Presq'is^e  river  is  very  romantic— the 
er  having  worn  a  deep  gorge  in  the  slaty  sandstone,  in  which  channel 
however,  no  longer  runs,  having  tak^n  another  course  to  the  lake.  In 
Qeral,  however,  it  must  be  cpnfessed  that  the  scenery  upon  this  part  of 
i  Lake  Superior  district  is  neither  striking  nor  peculiar,  and  that  the 
istant  succession  of  woods  and  swamps,  which  are  neither  cheered  by 
i  song  of  birds  nor  enlivened  hy  flowers^  is  monotonous  in  the  extreme. 

GENERA];.  GEOLOGY.  ^^ 

!lie  rocks  which  occur  upon  this  district  are  in  many  respects  similar 

hose  of  Keweenaw  point;  and  what  is  said  of  that  portioa  of  the  dis- 

;,  will  apply  equally  in  most  respects  to  this.     We  have — 

»t.    The  red  sandstone  of  Lake  Superinr—rof  which  the  age  cannot  be 

innined  by  any  evidence  which  I  have  been  able  to  collect,  as  it  is 

rely  destitute  of  fossils,  and  lies  directly  upon  the  granitic  rocks. 

i.  A  bed  of /ossili/erous  limcstonfi  ol  the  lower  silurian  system,  which 

irs  in  an  isolated  position,  and  has  but  a  very  limited  extent,  the 

:^t  nature  of  which,  and  its  relation,  to  the  sandstone,  cannot.be  deter- 

ed  with  certainty  without  a  further  and  more  extended  examination, 

perhaps  not  at  all. 

1.  The  trappean  racks ^  which  are  generally  designated  in  this  district, 

hose  who  traverse  it  for  the  purpose  of  exploration,  as  the  trap  range. 

h.  Granitic  and  sienitic  rocks y  with  hornblende  and  greenstone, 

ch  seem  in  this  district  to  be  invariably  sissdciated  with  them. 
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1.  Sandsione. 


f 


The  sandstone  is  exposed  along  the  coast  at  intervals,  and  sometios  I 
for  miles  continuoirsly  from  the  Rartage  to  the  jnouth  of  Montreal  riw  ji 
It  forms  on  the  lake  shore  generally  perpendicular  cliffs,  rarely  exceei 
ing  fifty  feet  in  height. 

In  general,  it  may  be  said  that  the  furthur  removed  it  is  from  the  tn^ 
pean  rocks,  so  much  the  nearer  do  its  strata  approach  to  being  horizoDtti, 
and  so  much  the  lighter  colored  and  more  fragile  d^es  it  become,  fo 
tween  Salmon  Troiit  and  Graveralt  rivers,  the  strata  of  sandstone  are  findf 
exposed,  rising  from  50  to  76  feet  in  vertical  walls.  They  are  nearij 
horizontal,  but  have  a  slight  dip  of  from  3°  to  6®  to  the  northwest.  Thi 
rock  is  in  alternate  bands  of  a  gravish  or  buff  color,  and  a  brick-red;  e 
at  other  places,  the  red  is  scattered  in  circular  and  oval  patches  thioujl 
the  lighter-colored  strata.  The  white  portions  are  apparently  more  arjl 
laceous  than  the  darker  ones,  and  evidently  contain  less  oxide  of  iron 
The  vertical  walls  of  the  sandstone  are  hollowed  out  at  their  base,bftli 
action  of  the  waves  And  the  frost,  into  caves  and  arched  passages: «( 
small  dimensions,  however,  when  compared  with  those  exhibited  on s 
grand  a  scale  at  the  Pictured  rocks.  None  of  them  have  the  baseof  tli 
opening  at  any  considerable  height  above  the  water,  nor  do  they  ini 
cate  a  higher  level  of  the  lake  at  any  previous  period.  Some  ofthct 
however,  have  a  very  considerable  height,  and  the  top  of  the  arch  isct^ 
siderably  above  any  point  which  the  waves  could  reach  even  in  tk 
highest  gales;  but  it  is  easy  to  see  that  an  opening  having  been  ona 
effected,  fragments  would  be  continually  loosened  and  detached  by  tfci 
alternate  action  of  frtists  and  thaws,  the  rock  being  in  many  places  filW 
with  cracks  and  crevices,  and  falling  into  fragments  at  a  blow.  Thai 
fragments  in  many  cases  assume  a  distinct  rhombohedral  form,  and  i 
some  instances  the  rocks  may  be  seen  to  be  traversed  by  distinct  sets! 
fissures  or  cleavage-planes  crossing  each  other  at  angles  of  60°  and  12(F  I 
Electric  currents  have  usually  been  assigned  as  the  cause  of  these  lins 
of  fissure,  and  they  are  probably  in  many  respects  analogous  to  planes(< 
crystallization  in  their  formation.  I  have  obtained  fragments  ofsani' 
stone  from  Isle  Royale,  in  which  this  tendency  to  a  rhombohedral  clesf 
age  was  so  perfectly  manifested  that  some  fragments  might  have  beei 
mistaken  for  crystals  of  brown  spar,  so  perfect  were  the  edges  and  angles 

Along  the  shore,  between  Salmon  Trout  and  Elm  and  Misery  iItciSi 
the  sandstone  has  only  a  very  slight  dip;  and  it  will  be  seen  that  southii 
this  portion  of  the  lake  shore  the  trap  range  is  Very  irregular,  and  consisi 
of  only  a  few  conical  knobs  and  elevations  of  very  trifling  and  inconsidef- 
able  height.  The  distance  from  the  lake  shore  to  the  northern  edges 
the  trap  is  here  about  six  miles.  As  the  trap  ra;ige  rises  more  W0 
nently  and  regularly,  the  sandstone  begins  to  have  a  more  consideratt 
dip,  which  gradually  increases,  till,  at  the  base  of  the  Porcupine  tnon* 
ains,  where  the  trap  is  only  about  a  mile  distant  from  the  edge  of  4* 
lake,  and  where  it  rises  in  a  lofty  ridge  of  a  thousand  feet  in  height,  tl* 
sandstone  is  inclined  at  an  angle  of  30°,  This  angle  it  maintains  pfj 
uniformly  along  the  base  of  the  Porcupine  mountains,  and  \thereveritB 
seen  intercalated  in  the  trap  in  the  interior.  Thus  the  bed  of  sandstone 
of  only  two  or  three  hundred  feet  in  thickness,  which  extends  along  tl» 
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ge  to  the  north  of  Carp  lake  and  river,  has  a  dip  of  from  27®  to  30°  at 
rious  points  along  its  course. 

As  we  recede  from  the  Porcupine  mountains  westwaWlly,  the  dip  de- 
bases again.  At  the  mouth  of  Iron  river,  and  along  its  bed  for  several 
lies  inland,  the  strata  of  dark-colored  slaty  sandstone  may  be  observed 
pping  from  14°  to  17°,  in  various  directions,  from  N.  80°  E.  around  to 
€5°  E.  Here  its  dipi  and  at  the  mouth  of  Presq'isle  river  the  sand- 
>iie  dips  to  S.  06°,  W.  10^;  about  one-half  mile  from  its  junction  with 
B  trap  it  dips  to  N.  8°,  W.  30°. 

The  dip  of  the^andstone  gradually  increases  till  we  arrive  at  Montreal 
rer,  where,  at  the  lake  shore,  it  is  nearly  vertical,  and  it  is  her^  about 
ro  miles  from  its  junction  with  the  trap,  and  it  has  then  the  same  angle 

dip  as  at  the  lake  «hore.  All  these  dips  are  taken  north  of  the  trap 
nge,  where  the  rock  is  best  exposed  on  the  lake  shore.  South  of  th^ 
ap  range  the  sandstone  is  almost  invarialbly  horizontally  stratified,  or  sp 
iarly  so  that  little  or  no  variation  from  a  perfect  horizontality  can  be  de- 
cted.  Close  to  the  trap  it  dips  to  the  south,  however,  at  a  high  angle, 
Jt  in  a  very  short  distance  it  becomes  horizontal.  According  to  Judge 
urt,  it  dips  to  the  north  at  the  southern  edge  of  the  Porcupine  mount- 
ns.  As  a  natural  consequence  of  the  dip  of  the'sandstone,  it  will  be  seen 
lat  from  the  highest  point  of  the  trap  range  the  ground  falls  ofi"  gradually 

the  shore  of  th^  lake;  while  to  the  south,  the  country  is  level  or  rolling 
The  lithological  character  of  the  sandstone  varies  considerably  at  dif- 
r^nt  points.  In  general  it  is  made  Up  of  the  same  reddish  and  buff- 
^lored  agglutination,  of  rounded  grains  of  quartz,  which  composes  the 
'Hdstone  of  Keweenaw  point;  but  at  some  points  it  assumes  a  slaty  struc- 
ire,  and  a  dark,  almost  black  color,  so  that  it  strongly  resembles  argil- 
ceous  slate.  The  same  is  the  case  with  the  sandstone  of  the  Con- 
^ticut  river  valley.  At  the  mouth  of  Ii^on  river,  the  sandstone  is  dark- 
^lored,  but  does  not  split  intd  thin  laminae.     A  mile  up  the  river  it  occurs 

thin  strata,  which  may  be  obtained  from  one  eighth  to  one-quarter 
ch  in  thickness.  Again,  at  Presq'isle  river,  near  the  mouth,  and  for 
ie-half  mile  up  its  bed,  the  sandstone  is  thinly  stratified,  has  a  dark 
lor,  and  is  decidedly  argillaceous.  It  has  been  used  by  the  Indians 
c*  carving  pipes,  although  too  hard  for  that  purpose.  At  the  mouth  of 
Bck  river  the  same  form  of  sandstone  appearis  again,  but  it  is  here  still 
^te  finely  stratified  and  traversed  by  two  sets  of  cleavage  planes.  The 
tent  of  surface  covered  by  these  dark-colored  varieties  of  sandstone  is 
t  trifling  compared  with  the  whole  surface  underlaid  by  that  rock, 
nth  of  the  trap  I  have  never  seen  thid  variety  of  rock;  it  is  only  an  ac- 
Lental  variety  of  the  sandstone,  and  gradually  passes  into  it. 
The  sandstone  is,  as  far  as  our  district  extends,  we  have  reason  to  he- 
re, wholly  destitute  of  fossils,  or  organic  remains  of  any  kind  whatever, 
pple  marks  are  exceedingly  common  and  beautiful,  and  impressions  or 
sts  of  sun  cracks,  which  are  quite  common,  are  sometimes  mistaken 
'  the  remains  of  vegetables,  or  indistinct  traces  of  organic  plants.     On 

sottthcni  edge  the  Sandstone  rests  upon  granitic  rocks,  whileUhe 
rthem  limit  is  the  lake  shore,  so  that  we  are  left  entirely  without  any 
sans  of  determining  the  a^e  of  this  dcposite,  unless  some  light  may  be 
^  upon  it  when  the  relative  positions  of  the  sandstone  jand  limestone 
ar  the  Anse  shall  have  been  studied  with  more  care. 
The  sandstone  on  this  district  is,  in  general,  much  more  destitute  ot 
Part  ii— 42 
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foreign  minerals  or  veins  than  that  of  Keweenaw  point.  Veins  of  cife 
spar,  of  any  considerable  width,  like  those  near  Copper  Harbor,  w] 
entirely  unknown.  A  few  thin  veins  and  strings  may  be  seen  on ie  ] 
Love  rock,  and  here  and  there  a  narrow  seam  of  carbonate  of  lime,i  | 
sulphate  of  baryta,  may  be  seen  upon  the  lake  shore.  In  the  sandstoa  \ 
of  Presq'isle  river,  there  are  a  few  thin  strings  of  Bpar,  but  nothingti 
interest,  although  the  rock  is  exposed  for  several  miles. 

Mining  operations  have,  on  our  district,  rarely  been  attempted  onlkt ; 
sandstone  or  conglomerate.  I  am  not  aware  that  any  native  copper*  j 
black  oxide  has  been  found  in  either  of  these  rocks,  as  on  Keweenaw  poiii  j 
but  the  only  ore  of  copper  which  has  been  found  occurring  here  is  thesi 
phuret,  the  gray  variety.  This  h^  been  found  in  considerable  quantiff 
at  MendenhalPs  location,  and  has  been  suffi(^iendy  worked  to  pro?eiB 
valuelessness .  It  was  contained  in  a  gangue  of  carbonate  of  lime  and  sii 
phate  of  baryta,  both  of  which  minerals  were  found  here  beau tifuUycip 
tallized.  The  same  ore  was  found  near  Presq'isle  river,  on  a  locatk 
called  Reese's,  but  in  too  small  quantity  to  afiord  anv  leasonablep 
pect  of  being  worked  to  advantage.  All  mining  explorations  seeoiii 
show  that  the  veins  of  a  mineral-bearinff  character  in  the  sandstone,! 
conglomerate,  decrease  in  the  amount  oi  ore  they  Barry  as  we  dcscoii 
upon  them,  and  it  is  hardly  probable  that  anv  further  explorations  intk 
rock  will  take  place,  since  all  which  have  been  begup  have  so^ignaiii 
failed. 

At  the  junction  of  the  sandstone  with  the  trap,  explorations  havebea 
carried  on  in  several  places,  and  the  results  have  been  by  no  means  d» 
titute  of  scientific  interest,  although  they  have  settled  the  question  asB 
the  occurrence  of  valuable  deposites  of  copper  in  any  such  locality,  b 
the  Porcupine  mountains,  where  a  thin  stratum  of  bedded  trap  has  bea 
elevated  to  the  crest  of  a  range  of  cliffs,  a  good  opportunity  has  bea 
afforded  to  explore  at  its  junction  with  the  sandstone  at  its  lower  lineii 
contact.  The  line  of  contact  is  generally  marked  by  the  occurrence of^ 
seam  of  clayey  or  decomposed  chk)ritic  matter,  which  occasionally  o 
tains  rounded  masses  of  sparry  sandstone.  In  the  clayey  matter,  nativ 
copper  has  been  found  at  several  points,  and  occasionally  in  masses^ 
considerable  size.  On  descending  upon  such  alocaKty^  the  aaiount' 
metallic  copper  seems  to  decrease  rapidly;  and  I  infer,  from  all  I  can  lein^ 
that  it  in  fact  disappears  altogether.  In  one  case>  at  the  Union  River  woi^ 
there  is  an  extensive  bed  of  amygdaloidal  chlorite  rock  intercalated  1)^ 
tween  the  trap  and  sandstone^  with  a  similar  streak  of  clayey  matter ii 
its  lower  side.  In  the  chloritic  mass,  copper  was  disseminated  irregulnir 
through  the  mass  in  fine  scabs,  and  especially  in  connexion  with  t^ 
amygdales  of  carbonate  of  lime,  of  which  this  metal  often  formed  t^ 
exterior  coating.  In  the  clayey  stratum,  which  was  only  a  few  iocte 
thick,  native  copper  was  found  in  masses  of  considerable  size,  upK*! 
many  pounds  in  weight.  From  all  I  could  learn  at  the  mine^  I  infai*^ 
that  no  such  masses  were  found  after  sinking  upon  the  bed,  a  few  feet. 

I  am  unable  to  account  for  the  occurrence  of  these  masses  of  copperi^ 
so  singular  a  position.    They  are  evidently  not  true  veins. 


CONGLOMERATE. 


The  conglomerate  is,  as  on  Keweenaw  point,  the  frequent  9iCcomf^ 
mentof  the  finely -grained  and  uniformly-textured  sandstone^    ItocdU* 
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red  and  intercakted  in  it  in  such  a  mannenr  as  to  leave  no  doubt  of 
ir  common  origin  and  identity  of  age  and  position.  We  may  con- 
ve  the  conglomerate  to  have .  been  the  result  of  more  violent  and  less 
^tracted  action  of  water,  which  has  not  broken  down  and  triturated 
5  particles  of  rock  to  i^uch  an  extents  Large  patches  of  conglomerate 
^ur  occasionally,  enclosed  entirely  in  the  sandstone,  in  such  a  manner 
Lt  their  method  o(  formation  cannot  be  mistaken  for  a  moment.  In 
leral,  it  will  be  noticed  with  regard  to  the  conglomerate,  that  at  a  dis- 
Lce  from  the  trap,  and  w,here  the  sandstone  is  nearly  horizontal,  the 
Lterials  of  which  it  is  made  up  are  finely  comminuted,  and  no  con- 
^Tnerate  or  coarse  pebbles  will  be  found  near  it,*  but  as  we  approach  the 
p,  and  as  the  angle  of  dip  increases,  the  coarser  will  the  materials  be 
ind,  out  of  \N^hich  the  sandstone  has  been  formed,  and  the  more  fre- 
ent  the  (kicnrrence  of  beds  of  conglomerate.  Thus  at  the  Portage  the 
tidstone  is  fine-grained,  while  at  the  basdr  of  the  Porcupine  mountains 
inore  nearly  resembles  conglomerate,  being  in  many  places  in  fact  a 
^ie  agglutination  of  large  pebbles  and  boulders.  The  same  fact  will 
ways  be  noted  where  the  junction  of  the  sandstone  and  trap  is  observed 
land.  The  ssMidstone  does  not  repose  directly  on  the  trap,  but  a  belt 
greater  or  less  width  of  coarse  pebbly  rock  will  almost  invariably  be 
and  interposed  between  them.  This  will  be  admirably  observed  in  the 
Ltural  section  furnished  by  the  Montreal  river.  Here  the  trap  is  observed 
tcrnating  with  the  sandstone  or  shale  several  times,  while  next  above 
e  last  belt  of  trap  we  fipd  a  mass  of  conglomerate  nearly  2,000  feet 
ick.  This  is  cut  through  to  the  depth  of  150  feet,  and  exhibits. a 
^ing  view  illustrative  of  the  powers  of  those  currents  of  water  which 
iaped  together  such  a  mass  of  materials.  The  boulders  of  which  the 
tiglomeiate  has  been -formed  arec^en  more  than  18  inches  in  diameter, 
id  are  mostly  homblebde  rock,  porphyry,  ajid  quartz  rock.  They  are 
dd  together  by  fi  Y&ry  small  quantity  of  a  finely  comminuted  mixture  of 
lartzose  material  and  calcareous  matter. 

On  the  southern  side  of  4he  trap  range  1  have  never  seen  any  con- 
Dmerate.  Whether  this  is  owing  to  the  tact  that  the  sandstone  is  so  little 
posed  on  the  southern  side  of  the  trap,  or  that  different  causes  have 
erated  on  the  two  sides  of  the  trap,  I  cannot  say  with  positive  certainty, 
1 1  am  led  by  a  variety  of  reasons  to  incline  to  the  latter  opinion. 

TRAPPEAN  ROCKS. 

By  &r  the  most  mteresting  portion  of  this  district  is  that  underlaid  by 
iks  of  a  trappean  character,  and  generally  known  as  the  ^^  trap  range,^' 
lich  is  a  convenient  name  by  which  to  distinguish  the  belt  of  rocks 
lich  forms  so  marked  a  feature  in  the  region  extending  froul  the  ex- 
mity  of  Keweenaw  point  to  the  Montreal  river. 

The  general  outline  of  the  trap  range  has  been  already  indicated.  It 
nains  to  give  some  account  of  its  lithological  character;  of  the  different 
liettes  of  trap,  and  of  the  method  of  occurrence  of  copper  and  silver, 
d  their  ores,  in  this  rock. 

To  the  west  of  the  Ontonagon  river  the  trap  rocks  are  not  characterized 

any  great  diversity  of  mineralogical  character,  but  may  be  generally 

used  under  the  head  of  compact  trap.     It  is  a  homogeneous,  compact, 

^ly-cqrstalline  mass,  con\posed  jprobably  of  hornblende  and  albite, 
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with  magnetic  oxide  of  irorv  scattered  through  the  mass.  It  is  in 
extremely  little  acted  on  by  meteorological  influences;  the  exteriwye-" 
comes  whitened  to  the  depth  of  a  few  lines,  and  the  crystalline  stmam 
of  the  rock  is  made  more  distinctly  visible,  l^hc  rock  is  rarely,  if  e^ 
regularly  prismatic  in  its  structure,  like  basalt.  On  passing  the  Ona 
agon  river  the  rocks  of  a  trappean  origin  become  much  more  varied  i 
their  lithological  character.     The  following  are  the  principal  varieties: 

1.  Compact  trap,  similar  to  that  described  above;  varying,  however, c»  *" 
siderably  in  color  and  texture,  and  occasionally  taking  a  large  proporW 
of  chlorite  and  a  greenish  magnesian  minei'al  into  its  composition.  Scs 
varieties  are  exceedingly  fine-grained  and  close  in  their  texture,  soi 
they  break  with  an  almost  conclioidal  fracture.  Some  varieties  contaisi 
very  large  per  centage  of  magnetic  oxide  of  iron,  and  if  a  fragment  hn 
a  tolerably  regular  prismatic  fbrm^  and  has  laiil  for  some  time  on  thes 
iace,  it  acquires  magnetic  polarity.  This  presence  of  so  large  a  prop 
tion  of  iron  is  undoubtedly  the  reason  of  the  irregular  variation  of  i 
magnetic  needle,  so  well  known  to  the  linear  surveyor  in  the  diste 
underlaid  by  trappean  rocks .  The  fluctuations  of  the  needle  often  india 
the  presence  of  the  trappean  rocks^  even  when  concealed  by  a  thi 
covering  of  detritus  and  soil. 

2.  Amygdalaidcd  trap. 

This  variety  of  the  trap  is  found  here  and  there  irregularly  through* 
trap,  though  it  is  not  by  any  me^ns  so  general  in  its  occurrence  betw» 
the  Portage  and  the  Ontonagon  as  to  the  west  of  that  stream.  Theb« 
of  the  amygdaloidal  trap  is  generally  a  fine-grained,  homogeneous,  U 
colored  mixture  of  hornblende  and  albife,  filled  with  amygdales  of  e??^ 
variety  of  size  and  shape  up  to  an  inch  in  diameter.  These  cavitiesf 
filled  with  different  mineral  substances.  Between  (he  Algonquin  loc^ts 
and  Agogebic  lake,  epidote  is  a  frequertt  accompaniment  of  the  aray?^ 
loidal  trap;  west  of  that  lake,  it  begins  again  to  resemble  more  nearly  lis 
of  Keweenaw  point,  and  large  quantities  of  the  zeolitic  minerals  enteric 
its  composition.  If  epidote  fills  the  cavities  of  the  trap,  it  is  often  (^i 
radiated  crystalline  structure,  sometimes  forming  very  handsome  and* 
gular  specimens:  generally  the  centre  of  each  amygdale  of  epidcte  isoc» 

Eied  by  quartz,  often  crystallized.  Sometimes  the  crystals  are  coles 
eautiluUy  by  a  mixture  of  epidote.  Such  varieties,  when  the  c^rs^ 
are  large  and  frequent,  form  very  beautiful  and  singular  specimens.  1^ 
zeolitic  minerals  fi-equently  form  so  large  a  portion  of  the  rock,  tto^ 
disintegrates  and  crumbles  to  pieces  after  a  very  short  exposure.  At* 
location  of  the  Atlas  Mining  Company  the  zeolitic  minerals  are  ^ 
abundant,  and  not  only  fill  regular  amygdaloidal  cavities  in  the  rock,* 
are  distributed  through  it  in  large  flat  sheets,  or  vein  like  masses,  IfJ! 
irregularly  through  the  rock. 

3.  Porpht/ritic  trap. 

This  rock  has  "as  its  base  a  fine-grained  trap,  in  which  9s&  dis«^ 
nated  long  and  distinct  crystals  of  felspar,  which^  being  white,  stand (<^ 
very  distinctly  agairist  the  dark-colored  base  in  which  they  are  inibed*| 
The  crystals  of  felspar  are  generally  half  an  inch  in  length.   W 
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F5ty  of  trap  is  feund  occasionally  in  loose  blocks  south  of  the  trap 
^;  but  I  have  not  seen  it  in  place  in  our  district^  or  any  very  marked 
ety  of  porphyry  with  greenstone  base. 

4.  75hflp  breccia. 

know  na  other  name  by  which  to  characterize  a  singular  mixture  of 
gdaloidal  trap  and  a  quartzose  rock^  lik%  an  altered  sandstone,  which 
irs  at  Cushman%  township  50,  range  40,  section  36.  It  seems  to  be 
oduct  of  the  interfusion  of  trap  and  -sandstone.  A  rock  similar  in 
racter  may  be  found  at  various  other  points  in  this  region.  At  the 
ted  States  Company's  location,  same  township,  section  34,  the  t)rap 
irs  mingled  with  quartz,  calc  spar,  and  epidote,  apparently  the  prod- 
of  the  inter&ksion  of  the  ^pidotio  trap  with  these  minerals. 

5.  Epidotic  trap. 

^is  variety  of  tfap  occurs  at  many  points  of  the  trap  range,  and  espe- 
ly  near  the  Outoiiagon  liver,  both  east  and  west  of  the  main  branch, 
.  over  a  space  of  several  miles  in  extent.  The  compact  trap  ofteti 
ses  gradually  into  epidotic  trapf  the  epidote  gradually  replacing  the 
nblende,  till  the  rock  becomes  a  compact  epidote  rock.  The  seam& 
juartz  and  calc  spar,  carrying  copper  ore,  almost  always  accompanied 
epidote,  the  trap  on  each  side  of  the  seam  being  composed  in  large- 
t  of  epidote,  and  gradually  passing  into  a  compact  trap  as  the  distance 
Q  the  seam  of  quartz  increases. 

Q^ARTZOSJB   R0CE8. 

I.  Compael  quartz  rock^  or  jasper^ 

!7ie  rock  occu^  abundantly  in  mountain  masses,  the  highest  points 
the  Porcupine  mountains  bding  mad%  up  entirely  of  massive  quartz 
c,  or  jasper.  Its  structure  and  texture  vary  considerably  at  dinerent 
Its.  The  greater  portion  of  it,  however,  is  a  homogeneous  compact  jas- 
of  a  deep  brick-red  color,  sometimes  traversed  by  thin  seams  and 
ecu  by  planes  of  fracture  lined  with  crystals  of  quartz.  The  whole 
3aTauce  of  the  rock  is  that  of  an  erupted  mass.  The  jaspery  mass  is 
isionally  varied^  by  nmnerous  delicate,  light-colored  streaks  or  bands, 
torted  so  as  ito  form,  an  imperfect  ribbon  jasper.  At  other  points  par- 
js  of  while  quartz  are  mingled  with  the  red  jaspery  mass.  The 
pact  variety  of  quartz  rock  sometimes  shows  a  gradual  passage  into 
rtzose  porphyry,  the  jaspery  mass  showing  here  and  there  a  crystal 
ielspar  imbedded  in  it. 

2.  tiuartzose  p&rphyry. 

'his  variety  of  quarte  rock  occurs  in  very  large  masses,  since  the  highest 
its^of  the  -trap  range,  in  townships  49  and  50,  range  42,  are  made  up  of 
rock.  It  is  made  up  of  a  brick  red  ^juartzose  base,  in  which  are  imbed«- 
small  crystals  of  white  felspar,  not  generally  exceeding  an  eighth  of 
ach  in  Jength.     Almost  in  variably^  small  rounded  particles  of  viueous 
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quartz  are  disseminated  with  the  felspar  crystals  through  the  jjau'spery  he: 
This  porphyry  has  generally  a  trappean  structure,  breaking,  by  natnf 
loints,  iu  more  or  less  prismatic  Weeks.  A  nondescript  rock  occurs  it 
low  ledge  which  crops  out  in  township  49,  range  43>  section  33.  Itli 
a  feldspathic  base  of  a  light  reddish  color,  through  whicti  itiegular  crysti 
of  red  felspar  and  small  rounded  fragmeuts  of  quartz  are  disseminated  ui 
intemiixecl  with  a  greenish  mineral,  which  appears  to  be  epidote.  fcfi 
fers  entirely,  in  external  appearance,  jfrom  any  lock  founa  at  ao; 
locality  in  this  district. 

EPIDOTE   ROCK. 

The  varieties  of  epidote  rock  are  as  numerous-  as  those  of  the  piflp 
trappean  rocks,  in  which  hornblende  and  albite  make  the  principal  w^i 
dients.  They  occur  together,  in  fact,  over  a  considerable  portion  of  the  ^i 
trictj  and  though,  on  the  whole,  the  proper  trap  is  by  far  tne  predcminaiia! 
rock,  yet  there  are  sections  where  the  epidote  occurs  in  almost  mounts 
masses.  The  trap  often  passes,  by  nearly  impercepiible  gradations,  intp« 
almost  pure  massive  epidote.  The  epiiote  is,  however,  often  associaM 
with  quartz,  which  often  forms  nodules  of  considerable  size  in  it.  T^ 
epidote  which  occurs  in  seams  and  f  eins  is,  generally,  quite  pare,  * 
often  has  a  radiated  crystalline  structure,  though  distinct  crystals  of  tli 
mineral'  have  not,  thus  far,  been  found.  The  epidote  rock,  like  the  1* 
per  greenstone  trap,  oflen  becomes  amygdaloidal  in  its  strucUire,  and  h 
Its  cavities  filled  with  quartz  and  calc  spar,  tike  the  amygda>oidal  trap.  ^ 
the  location  of  the  United  States  Mining  Company,  township  50,  ra^ 
40,  section  35,  the  amygdaloidal  trap  and  epidote  rocks  occur  in  alterDatu 
bands  or  layers,  the  cavities  of  the  trap  being  fitted  with  epidote  and  qn^ij 
and  those  of  the  epidote  with  auartz  principally.  The  epidote  is ' 
almost  constant  accompaniipent  or  the  metallic  copper  in  the  district,  ^ 
is,  on  that  account,  of  great  interest. 

The  occurrence  of  native  cqpper,  sometimes  associated  with  sil^ 
through  the  whole  extent  of  the  trappean  rocks,  is  the  matter  of  most  pj 
ticular  interest  connected  with  them.  That  the  metal  should  be  fco^ 
at  so  many  points,  over  so  large  an  extent  of  country,  and  occasionally^ 
masses  of  such  unprecedented  size,  is  a  fact  which  has  not  its  paiaM 
elsewhere.  Copper  occurs  at  so  many  points,  that  it  would  be  imposste 
to  specify  them  all.  In  general,  it  may  be  said  that  ffom  Portage  bke» 
the  Montreal  river  we  have  rarely  searched  with  dare  at  any  point  vlitf 
the  trap  has  been  exposed  over  iany  considerable  extent  of  surface,  witW 
finding  a  few  specks  or  stains  of  that  metal.  In  general!  aH  the  copptf* 
this  region  occurs  in  the  metallic  form.  The  few  exceptions  seem  to  \0 
resulted  from  atmospheric  agencies,  the  copper  being  near  the  surfeeti 
the  ground,  having  become  encrusted  with  or  converted  into  red  oxidefl 
green  carbonate.  A  few  thin  strings  of  yellow  and  gray  sulphuret  nf 
occasionally  be  met  with  even  in  the  trap  rocks^but  never  in  any  coni 
erably  quantity.  In  the  sandstone,  the  gray  sulphuret  is  the  otAji^ 
of  the  metal  which  has  been  obtained  in  any  quantity. 

The  mode  of  occurrence  of  this  metal  is  in  many  respects  similar  to  ft 
deposites  of  the  same  on  Keweenaw  jwint;  but  the  most  promising  as 
important  localities  i)i  this  district  are  in  some  respects  quite  unlike  *« 
on  the  point;  which  have  been  mined  with  the  greatest  prospect  of  sacc«i 
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rheie  are  four  ways  in  which  the  copper  occurs,  and  which  deserve 
ticular  notice  in  order  to  form  a  correct  estimate  of  the  probable  success 
he  mining  operations  undertaken  in  our  district: 
L.  Native  copper  accompanies  the  zeolitic  minerals  which  so  frequently 
;ur  in  the^amygdaloidal  trap^  sometimes  filling  the  amygdaloidal  cavities 
the  wck,  and  sometimes  scattered  through  it  in  strings  or  bunches, 
lich,  however^  do  not  form  true  continuous  veins.  The  trap  near  Black 
d  Presq'isle  rivers  contains  large  quantities  of  luunionite  scattered 
rough  the  rock,  and  accompanied  by  metallic  copper^  The  quantity 
this  metal  is,  in  all  the  localities  which  we  have  seen  of  this  kind,  very 
inute;  and,  as  there  are  no  regular  veins,- no  chance  of  profitable  mining 
in  he  expected  at  any  such  locality.  I  have  nowhere  in  our  district 
sen  any  appearance  of  a  true  vein  of  copper  having  ajs  its  ^ngue  the  ze- 
litic  minersds — that  is  to^  say,  like  those  which  have  proved  the  most  pro- 
uctive  of  Keweenaw  point. 

2.  The  occurrence  of  masses  of  native  coj^er  occasionally  of  consid^r- 
Wesize  between  the  sandstone  and  the  trap,  has  been  already  noticed, 
leveral  such  deposites  JiaVe  already  been  sufficiently  tested  and  deserv* 
dly  abandoned.  It  seems  evident  that  such  deposites  do  not  enrich  on 
escending,  button  the  contrary,  that  they  decidedly  grow  poorer  a  short 
istance  below  the  siurface. 

3.  Throughout  the  whole  extent  of  this  district,  but  especially  in  the 
5gion  of  Agogebic  lake,  copper  occurs,  disseminated  in  fine  particles 
irough  the  massive  epidote  or  epidote  rock,  which  is  found  in  very  nu- 
lerous  localities.  The  epidote  sometimes  appears  to  traverse  the  trap  in 
lasses  of  considerable  Idngth  and  thickness,  which  assume  somewhat 
le  foiTO  of  regular  veins.  Such,  however,  they  are  not,  since  they  have 
0  definite  dip  or  direction,  nor  are  they  separated  from  the  trap  by  any 
xed  walls  or  selvages,  but,  on  the  contrary,  they  pass  intp  it  by  a  grad- 
al  change  in  the  nature  of  the  rock.  So  extensive  are  these  masses  of 
pidotein  the  Porcupine  mountains,  and  in  some  portions  of  the  Ontona- 
on  trap  range,  that  it  must  be  considered  as  a  proper  rock,  which  might 
6  quarried  in  unlimited  quantity.  It  is  a  very  mteresting  fact,  that  these 
^^sses  of  epidote  are  so  generally  accompanied  by  native  copper,  that 
'herever  the  epidote  occurs,  diligent  search  will  almost  invariably  detect 
le  presence  of  at  least  a  few  particles  or  scales  of  that  metal,  which,  in- 
^,  sometimes  occur  in  very  considerable  quantity.  It  is  generally 
atiered  through  the  epidote  in  fine  particles— often,  though,  in  thin  sheets 
strings.  Sometimes  the  whole  mass  of  rock  contains  the  copper  equably 
ittered  through  it  in  very  fine  particles  of  uniform  size,  and  in  sufficient 
antity  to  make  up  10  to  20  per  cent,  of  the  whole  mass.     Very  large 

isses  occur  also  in  the  «pidote,  one  weighing  about tons  having 

m  found  at  the  location  of  the  Minnesota  Company,  in  the  bottom  of 
open  cut  of  unknown  antiquity,  where  it  had  been  loosened  and  de- 
hed  itont  the  rock.  The  famous  Ontonagon  copper  rock,  as  it  has 
g  been  called,  was  also  undoubtedly  detached  from  an  epidote  bed, 
ce  portions  of  this  mineral  are  still  adhering  to  it.  The  general  simi- 
ty  between  the  nature  of  the  deposites  of  copper  upon  Isle  Royale  and 
se  of  the  Ontonagon,  will  be  noticed  by  all  who  have  visited  both  of 
se  regions.  I  do  not  consider  that  there  is  much  prospect  of  profitable 
ling  operations  being  carried  on  on  localities  of  this  nature,  the  width 
he  deposite  of  epidote  being  uncertain,  as  well  as  the  quantity  of  cop- 
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per  which  it  carries.    Nothing  but  actual  experience  in  working  a  nie 
of  this  description,  will  justify  an  opinion  being  formed  of  its  value. 

4.  The  principal  deposites  of  copper  in  this  district  are  in  what  a  Itii 
usually  called,  by  those  working  them,  east  and  west  veins.  These  mcii 
especial  attention,  since  the  quantity  of  metaKwhich  they  have  furnishei 
is  much  more  considerable  than  that  obtained  from  any  oth^r  kind  of  dfr 
posites  of  this  metal  in  the  trap  between  Portage  lake  and  the  Montreal. 
The  true  nature  of  these  deposites  I  do  not  yet  consider  as  satisfactorily 
settled,  the  explorations  being  thus  far  auite  limited.  They  are,  however, 
not  injected  veins,  and  I  cannot  consiaer  them  as  identical  with  the  pro- 
ductive veins  on  Keweenaw  point.  The  following  are  the  principal  ap 
pearances  at  localhies  of  this  description:  The  trap  here,  as  elsewhere,  bjk 
divided  into  beds  or  parallel  plates,  generally  of  irom  fpur  to  six  ieetialafl 
thickness.  These  divisions  or  joints  may  sometimes  be  traced  along  for 
a  considerable  distance,  following  the  course  of  the  range,  and  dippinj 
generally  to  the  north  at  a  high  angle,  generally  from  3(F  to  45°.  Some 
times,  when  the  rock  is  exposed,  a  number  of  such  joints  may  be  seen  in 
succession,  one  above  another.  The  surfaces  of  the  two  ip^ses  of  loci 
ate  sometimes  in  contact  wiih  each  other,  without  any  other  appearance 
than  a  mere  seam  or  crack  in  the  rock;  the  surfaces,  however,  being  some- 
times coated  with  argillaceous  matter,  hardened  and  grooved,  or  highly 
poUshed.  Often,  however,  a  band  of  quartz  and  calcareous  spar,  assai- 
ated  with  massive  and  radiated  epidote,  will  be  found  extending  along 
for  a  co^isiderable  distance  at  the  joint,  now  diminishing  to  a  mere  threadr 
and  then  widening  out  to  a  foot  or  more.  The  epidote  will  often  be  found 
sometimes  on  one  side  and  sometimes  on  the  ot)ier  of  the  joint,  tolerably 
pure  near  it,  and  gradually  passing  into  trap  at  a  httle  distance  from  it 
Connected  with  the  quartz  and  epidote  occurs  the  metallic  copper,  in  fine 
grains,  plates,  and  masses  of  all  sizes,  up  to  several  tons  in  weight. 
Mining  operations  have  been  commenced  at  several  points  on  localities  of 
this  nature,  and  a  considerable  quantity  of  metal  has  been  raised.  Seve- 
ml  companies  had  discontinued  their  operations  before  we  had  an  oppof 
tunity  of  visiting  their  works,  and  their  shafts  having  become  filled  with 
water,  we  had  no  other  means  of  forming  an  opinion  of  their  real  value 
than  from  the  rock  and  metal  thrown  out  and  left  exposed  upon  the  sur- 
face. Two  or  three  companies  have  been  engaged  in  mining  during  the 
winter,  and  a  much  better  opinion  may  be  formed  of  the  value  of  such 
deposites  after  the  results  of  the  winter's  work  shall  be  known.  ShouH 
tiiey  be  found  to  have  enriched  in  descending,  they  may  prove  profitable, 
otherwise  they  will  probably  be  abandoned.  The  quantity  of  copper  in 
this  district  must  be  large,  although  nmch  scattered;  and  from  the  occni- 
pence  of  masses  of  so  large  a  size  as  have  been  found  loose  upon  the  sur- 
fece  and  in  the  jock,  it  seems  not  unreasonable  to  suppose  that  some  de- 
posites of  value  may  be  found. 

In  considering  what  portion  of  the  trap  range  ought  to  be  sold  as  min 
eral  lands,  I  have  endeavored,  as  far  as  possible,  from  the  observations 
already  collected,  to  determine  where  there  is  the  greatest  prospector 
mining  with  success.  The  mere  occurrence  of  coppef  ough)t  not  to  be 
considered  as  a  sufficient  reason  for  designating  the  section  as  miueial 
land,  since  we  have  shown  that  copper  occurs  in  innumerable  localities 
where  there  is  no  prospect  of  mining  with  success. 

The  following  sections  include,  in  my  opinion,  all  those  portions  of 
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^  trap  rasge  where  there  is  the  least  reason  to  suppose  that  copper  oc- 
rs  in  any  considerable  quantity,  but  I  by  no  means,  intend  to  say  that 
iry  section  contains  a  workable  deposite  of  copper;  on  the  contrary,  it 
Mnsnotyet  certain  that  there  e^sts  a  single  one  which  will  prove  a 
arce  of  remuneration  to  the  proprietors,  nor  can  it  be  decided  without 
tisiderable  expenditure  of  money. 

Sections  desigrmied  o^  mineral  lands.  ■  ,        ,  ■ 

rownship  52,  range  37,  sections  36,  35,  an4  34  (south  half.) 

Township  51,  range  37,  sections  1,  (northwest  quarter,)  2,  3,  4,  (west 

If,)  11,  (except  southeast  quarter,)  10,  &,  (ea^t  half,)  15,  (except  south- 

it  quarter,)  16,  22,  (northwest  quarter,)  21,20,  (except  hoirthwestquar- 

,)  28,  (west  half,)  2d,  30,  32,  and  31. 

Township  51 ,  range  38,  sections  3&  and  35. 

Township  50,  range  38,  section  6. 

Township  50,  range  39,  sections  1,2,  (except  northwest  quarter,)  12, 

,  10,  9,  (except  northwest  quarter,)  14,  (except  southeast  quarter,)  15, 

,  17,  18,  22,  (except  southeast  quarter,)  21,  20,  19,  28,  (north  half,) 

9  30,  31,  (except  southeast  quarter.) 

Townslup  50,  range  40,  sections  25,  (south  half,)  26^  (south  Half,)  36, 

,  34,  33,  32,  and  31. 

l^ownship  49,  range  40,  sections  1,  (north  half,)  2,  3,  4,  5,  6,  7, 

d  8  (north  half.) 

Township  49,  range  41,  sections  1,  2,  3,  (southeast  quarter,)  12,  11, 

,  9^  and  8  (east  half.) 

ASTRONOMICAL  OBSERVATIONS. 

In  accordance  with  your  instruc^tions,  I  have  made  observations  at  seve- 
points  for  the  purpose  of  ascertaining  the  rates  of  the  chronometers 
lich  were  under  your  charge,  and  also  for  determining  the  latitude  and 
igitude  of  some  of  the  ipost  important  points  within  my  district. 
lese  observations,  with  the  calculated  results,  are  herewith  annexed. 
Every  one  who  has  visited  Lake  Superior  will  have  noticed  the  singu- 
phenomena  of  mirage  which  are  exhibited  so  commonly  during  the 
mmer,  and  which  distort  and  convert  into  so  many  fantastic  shapes  the 
asts  and  adjacent  country.  The  hills  sometimes  appear  lifted  up  to  two 
three  times  their  original  height,  vessels  appear  to  be  sailing  in  the  air, 
Ints  of  land  arq  bent  upwards  at  right-angles,  and  the  sun  at  setting  is 
en  distorted  into  the  most  singular  shapes.  These  appeaurances  are 
doubtedly  caused  by  the  alternations  of  temperature,  so  easily  caused 
a  change  in  the  currents  of  air  blowing  across  the  lake;  by  which 
dies  of  air  which  are  saturated  by  the  evaporation  over  the  surface  of 
3  lake  are  mingled  and  interstratified  with  colder  and  dryer  strata 
ming  from  the  land. 

The  eflect  of  these  phenomena  on  observations  of  angular  altitude 
::en  by  instruments  will  be  evident,  and  it  need  hardly  be  said  that  on 
my  days  the  observations  are  found  to  be  utterly  valueless.  On  a  clear, 
>1  day,  with  a  brisk  wind  blowing  steadily  from  one  point,  the  obser- 
tions  have  been  found  to  agree  well  with  each  other;  while  on  other 
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warm,  sultry  dayS;  with  light  and  changeable  currents  of  air,  the  rcsilts 
of  observations  have  shown  a  very  variable  refraction. 

All  observations  during  the  night  seem  to  be  worthy  of  little  coft 
dence,  and  we  have  confined  our  observations  entirely  to  altitudes  ef  & 
sun.     Observations  for  time  were  taken  about  8  a.  m.,  since  it  was  fousi 
that  refraction  was  most  steady  at  that  time.   On  a  warm  sunshiny  day  tk  . 
amount  of  refraction  increases  rapidly,  and  to  such  a  degree  that  our  ate- 
noon  observations,  which  never  agreed  with  each  other,  always  gave  tin    ^ 
chronometer  as  from  five  to  ten  seconds  slower  in  the  afternoon  than  ot 
the  morning  of  the  same  day,  the  sun  being  at  about  the  same  altitude. 

In  the  time  observations,  sets  of  three  or  six  were  generally  taken, aiK 
two  Or  four  sets,  which  were  separately  calculated  and  compared  wid 
each  other,  if  the  weather  was  fevorable.  In  the  morning  the  differed 
sets  were  found  to  agree  within  0".!,  and  all  Were  rejected  in  which  tk 
difference  was  greater  than  0".4.     In  the  afternoon  the  difi!erence  wassi 

f^reat  as  two  or  three  seconds;  and  sets  of  observations,  taken  oonsecutivt 
y  for  an  hour  or  more,  when  calculated  showed  a  constantly- increasiis 
angle  of  refraction. 

The  chronometers  have  not  proved  themselves  to  be  worthy  of  conS 
dence,  as  they  have  by  no  means  kept  a  constant  ratie  during  the  sue- 
mer.  It  was  not  to  be  supposed  that  they  should  not  change  their  m 
at  all;  but  as  they  were  carried  with  the  greatest  care,  it  seems  un^ 
countable  that  they  should  have  changed  their  rate  so  materially. 
The  following  Were  the  rates  given  with  the  chronometers  in  Boston: 

June  19,  1848.— No.  1122,  46".2  fast  of  Boston  time,  gaining  r.3p\ 
day.    No,  1141,  25"  J  fast  of  Boston  time,  gaining  2".2  per  day. 
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By  obtervatioM  at  Saolt  Ste.  Marie,  from  July  1  to  July  6,  tht  ratei  of  &e  ehronoraeln 
wcie — 

]  123  ^inin;  3''.  38  per  day. 
]  14 1  gaining  0'' .  18  per  day. 

By  obsenrationa  at  Copper  Harbor,  fram  July  13  to  July  1€ — 

1^22  gaining  3'^63  p^r  day. 
1141  gaining  0''.62  per  day. 

By  obsarmtiona  at  Copper  Harbor,  JuJy  16  aind  Aaguat  29— 
1122  gaining  0''. 74  per  day. 

By  obaervattona  at  Ontonagon,  from  July  25  to  Auguat  19 — 
1 122  gaining  0'\  70  per  day. 

By  the  raiea  determined  at  SauU  Ste.  Marie,  the  dijBerenca  of  loftgitude  between  Beaton  asd 
Sauk  See.  Marie  ia— r 

By  1122,  in  time,       52"  58''.  49. 

Arc,  13®  14'  37". 5. 

By  1141,  in  ihna,       53'    6''.d9. 

Arc,  130  16'  43". 5. 

Mean  arc,  13*  15'  40".5. 

Longitude  of  Sault  Ste.  Marie. 

t 

Copper  Hwrhor, 

DiflTerfiice  of  longitude  between  Boston  and  Sault  Ste.  Marie,  by  rates  determined  at  Saoii 
Sie.  Marie — 

By  1122,  in  time,    1^    6' 46".41. 
Arc,  16°    41'  30'. 

By  1141,  in  time,     1*.    7'    9". 
Arc,  160    47'  15". 

Difference  of  longitude  between  Copper  Harbor  and  Ontonagon  rirer,  by  obserrationa  Jolj 
19  and  25— 

Time,         5'  40". 71. 
Ill  are,  P  25'  l0".5. 

By  obsenrationt  Auguat  18  and  29— 

In  time,         5'  44".27. 
Arc,  10  26'  3". 

Copper  Harbor  and  Black  river— by  obaerrationa  July  19  and  28^- 

8'  33". 
Arc,     20  8'  15". 


\ 


669 


[1] 


SAtLT  STE.  MARIE,  JX^E  22, 1847. 
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BAXtLT  ST8.  MARIE,  lUNfi  M. 
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COPPER  HA.RBOB,  SATURDAY,  JUNE  96. 
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COPPER  HARBOR,  JUNE  87. 
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COPPER  HARBOR,  JimE  38. 


MIUDUM  ALTITVSBt   OF  O   'OK  LATITC9E. 
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COPPER  HARBOR,  JUNE  27. 
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EAGLE  RIVER  P.  0.,  JUNE  30. 


MKRIDIAN  ALTITUDK   OP  0. 
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58 

1      17 

2a 

i      S7 

9 

1      28 

57 

1      29 

16 

1      ^ 

23 

Dee. 

m 

mm, 
30 

MC. 

55 

131 

43 

5 

130 

48 

40 

131 

48 

50 

180 

40 

55 

131 

35 

130 

55 

15 

131 

59 

55 

131 

9 

10 

13a 

0 

40 

131 

4 

20 

132 

e 

45 

131 

6 

0 

132 

8 

15 

130 

55 

40 

131 

56 

20 

130 

50 

0 

131 

48 

55 

COPPER  HARBOR,  JUNE  28,  P.  M. 

n^E  OBfCftTATIONB. — (Oft.  JACKflOX'l  WATCH.) 


5 

Wtfl. 

26 

fee. 
37 

^- 

mtit* 
34 

Me. 

5 

5 

27 

351 

70 

14 

15 

5 

28 

54 

68 

4G 

56 

5 

SO 

141 

08 

21 

10 

5 

31 

20 

67 

m 

20 

0 

0 

0 

_ 

5 

34 

43 

67 

49 

40 

Bixrameter  29.50  \  thermometer  68<^.    ladez,  -j-  35. 


en 


676 


COPPER  HARBOR,  JUNE  39,  A.  M. 

TIIU  OMBRTATIONI. (dR.  MCKIOX't  WATCH.) 


k. 

tnifi. 

Me,, 

Dig. 

myi. 

tec 

o 

9 

7 

52 

71 

9 

20 

o 

9 

8 

59 

72 

36 

25 

o 

9 

10 

7 

71 

57 

30 

o 

9 

10 

581 

73 

18 

5 

o 

9 

12 

101 

73 

88 

30 

o 

9 

13 

26 

74 

5 

5a 

Barometer  29.47 ;  thermometer  65°. 
COPPER  HARBOR,  JULY  4,  1847,  A.  M. 


O    A. 
9 

mtfi. 
27 

•ee. 

28 

^- 

59 

55 

9 

28 

39 

77 

24 

5 

9 

29 

41 

77- 

45 

15 

9 

30 

33 

78 

1 

25 

9 

31 

18 

78 

17 

35 

9 

32 

25 

78 

40 

5 

Barometer  29.5;  thermometer  75°.    ladex  error  5". 
COPPER  HARBOR,  JULY  4. 

MfiRIDIAH  ALTITUDB8  er  0. 


C         k 

\.             fmn. 

fee. 

1.   J 

I                2 

37 

2.    ] 

L       3 

50 

3. 

L       5 

6.5 

4.    ] 

L       6 

9.75 

5. 

I       7 

14 

6. 

1       8 

15.5 

7. 

L       9 

18 

8. 

L      10 

23.75 

9. 

1      11 

25 

10. 

I      13 

29.33 

11. 

I      14 

28.50 

12. 

I      15 

25.75 

13. 

1      18 

27 

14. 

L      22 

23.75 

15. 

L      23 

53.50 

16. 

1      24 

54.5 

17. 

L      26 

40.75 

18. 

i               27 

24 

19.    : 

1      28 

36.50 

20. 

L      29 

45 

21. 

I      30 

34.25 

22. 

1      31 

16.25 

23.    ] 

I      32 

6.50 

24. 

L      32 

57 

Deg, 

WlfU 

aee. 

130 

8 

30 

130 

10 

35 

130 

13 

10 

130 

14 

0 

130 

17 

35 

130 

18 

10 

130 

18 

50 

130 

19 

35 

130 

20 

80 

130 

21 

40 

130 

22 

35 

180 

22 

45 

130 

21 

40 

130 

20 

45 

130 

15 

35 

130 

13 

40 

130 

12 

25 

130 

10 

20 

130 

5 

40 

130 

3 

30 

130 

1 

25 

129 

59 

30 

129 

57 

35 

129 

53 

85 

677 


[1] 


COPPER  HARBOR,  JULY  4,  1847. 


TIME  OBBBRTATIONI. 


O     h. 

^ 

Me. 

'^- 

mill. 

Me. 

5 

56 

57 

3 

45 

5 

58 

56. 5 

t  58 

25 

0 

5 

59 

58.75 

58 

4 

0 

6 

0 

44.95 

57 

47 

,35 

6 

1 

45.95 

57 

98 

15 

6 

3 

38 

57 

9 

30 

6 

3 

34.5 

56 

52 

25 

6 

4 

46.5 

56 

27 

r 

50 

COPPER  HARBOR,  JULY  5,  A.  M. 


LOWBB.  LIMB. 


- 

1 

k. 

BIMI. 

tee. 

Deg. 

mill. 

Me. 

9 

49 

55 

84 

17 

55 

9 

50 

49 

84 

37 

20 

9 

51 

35 

84 

50 

10 

9 

59 

26 

85 

10 

55 

9 

5S 

59 

85 

19 

55 

9 

53 

41 

85 

33 

35 

Barometer  29.50;  thermometer  75°, 


COFPER  HARBOR,  JULY  5. 


g. 

h. 

ifiiti. 
3 

Me. 
6 

'  i^- 

mtn. 
57 

Me* 

15 

3 

55 

129 

58 

10 

4 

46 

130 

0 

20 

5 

41 

130 

9 

0 

6 

47 

130 

4 

40 

7 

27 

130 

5 

40 

8 

21 

130 

8 

0 

10 

22 

130 

10 

5 

12 

54 

130 

10 

55 

14 

38 

130 

11 

50 

15 

54 

130 

12 

0 

18 

19 

J30 

10 

35 

21 

1 

130 

9 

25 

21 

34 

130 

8 

10 

22 

49 

130 

6 

35 

24 

8 

130 

4 

25 

25 

35 

130 

8 

35 

26 

29 

130 

1 

5 

27 

90 

129 

58 

35 

28 

4 

129 

57 

15 

* 

28 

53 

129 

56 

35 

Barometer  29. 45 ;  thermometer  80^. 


[1] 


678 

FORT,  BA-VLT  STE.  MARIE,  JUNE  39,  1848: 


TIMB  OMMVATIONI. 


k. 

iiitii« 

Me. 

Dcf . 

Ntiii* 

MC 

5 

38 

43 

5» 

11 

50 

5 

89 

46.5 

58 

50 

05 

5 

40 

44.5 

58 

83 

30 

5 

41 

36 

58 

18 

30 

5 

43 

89 

57 

50 

45 

5 

43 

51 

57 

38 

35 

Baronpettr  89 .350 ;  thermometer  77^.    Index  enor  -)-  10^. 


FOitT,  JUNE  30,  1948.    {fi.  11994 


LATITII9I  OMJUlVATIOllt. 


k. 

n^ 

MC 

Dig. 

^ 

«ee. 

1« 

46 

1.5 

133 

to 

40 

13 

47 

56 

m 

39 

15 

IS 

49 

19 

139 

41 

55 

13 

51 

35 

13a 

44 

45 

13 

55 

3 

13-^ 

49 

35 

13 

56 

.14 

183 

51 

10 

13 

57 

25.3 

139 

51 

& 

13 

58 

30 

139 

51 

00 

,\ 

1 

51 

133 

48 

20(?> 

3 

44 

139 

47 

00 

3 

43 

139 

45 

40 

4 

40 

139 

43 

50 

5 

31 

139 

49 

55 

6 

34.5 

139 

41 

55 

7 

37.5 

132 

89 

90 

8 

90 

139 

^ 

10 

Barometer  99 ;  ibermomeler  70<>. 


SAULT  STE.  MARIE,  BAERACKS/july  1.    (G.  1193.) 


Jk. 

Mm. 

kiC 

i^. 

■wH. 

me. 

9 

13 

34 

18 

40 

35 

9 

14 

48 

79 

11 

^ 

9 

15 

36 

79 

84 

55 

S 

16 

1 

79 

37 

30 

9 

J6 

56 

79 

54 

j25 

9 

17 

44 

80 

9 

55 

9 

18 

29 

80 

35 

40 

9 

18 

46 

80 

ai 

30 

9 

19 

17 

60 

43 

35 

9 

19 

54 

80 

54 

40 

9 

30 

33 

81 

3 

40   * 

9 

30 

59 

81 

16 

SO 

Barometer  39«3 ;  thermometer  60<>.    Index  error  —  15*'. 


i 


679 

SAULT,  JULY  1.    (C.  1122.) 


SAULT  STE.  IdARIE,  BARRACKS,  JULY  3,  1848. 


TIMS   OBBKRTATIOMti 


[1] 


k. 

iiitii> 

fee. 

Dtg, 

fiitii. 

tee. 

5 

32 

43 

64 

56 

5 

5 

38 

37 

64 

40 

5 

5 

34 

14 

64 

35 

5 

5 

34 

55 

64 

10 

55 

5 

35 

37 

63 

59 

55 

5 

36 

13 

63 

54 

30 

h. 

min. 

•f«. 

Deg. 

tmii. 

tec 

9 

U 

43.5 

Vs 

45 

5 

9 

13 

37 

4 

30 

9 

.   14 

36 

78 

41 

00 

9 

15 

11 

78 

58 

35 

9 

16 

15.5 

79 

31 

00 

9 

17 

5.5 

79 

35 

00 

9 

17 

51 

79 

53 

30 

9 

18 

33 

80 

5 

80 

9 

19 

14 

80 

18 

55 

9 

19 

49 

80 

30 

35 

9 

30 

35 

80 

46 

35 

9 

31 

8 

80 

57 

55 

9 

33 

17.5 

85 

8 

40 

9 

39 

46.5 

87 

29 

00 

9 

43 

31.5 

8S 

8 

34 

9 

44 

33 

88  • 

54 

Barometer  29  i  thermometer  60^. 


BARRACKS,  SAULT,  JULY  3,  1848,  P.  M. 

TIMS   eBIBAfATIOMI.— (CBROirOMBTBR  1122  and  WHITirBT't   tBZTAHT.) 


k. 

n^ 

tee. 

Deg. 

flitii. 

tee. 

5 

8 

58 

69 

35 

50 

5 

9 

51 

69 

17 

55 

6 

1? 

4^.5 

6S 

59 

55 

5 

15 

68 

50 

00 

5 

11 

48 

68 

39 

90 

5 

13 

30 

68 

33 

30 

5 

)3 

17 

66 

31 

60    ^ 

5 

}9 

36.5 

65 

58 

45 

5 

30 

13 

65 

42 

50 

5 

^1 

57.5 

65 

5 

45 

5 

33 

36.5 

64 

53 

10 

5 

33 

36.5 

64 

53 

15 

5 

26 

3.5 

63 

44 

10 

5 

36 

,31 

63 

34 

55 

5 

37 

00 

63 

35 

00 

5 

37 

45.5 

63 

9 

30 

5 

38 

11 

63 

00 

40 

5 

38 

53 

63 

47 

30 

[1] 


680 


BARRACKS,  SAULT,  JULY  5,  A.  M. 

TIMB  OBtUTATIONI. 


h. 

i..^. 

•M. 

Deg. 

•__ 

MC 

9 

33 

46.5 

84 

31 

00 

9 

33 

19 

84 

41 

15 

9 

34 

67 

85 

14 

35 

9 

35 

31.5 

85 

27 

30 

9^ 

36 

11 

85 

40 

40 

9 

36 

36.5 

85 

48 

50 

9 

37 

10 

85 

58 

40 

9 

.  37 

54 

86 

13 

45 

9 

38 

24 

86 

23 

15 

9 

38 

52  5 

86 

33 

5 

9 

39 

19.5 

86 

42 

30 

9 

39 

48.5 

86 

52 

10 

BARRACKS,  SAULT,  JULY  4, 1848.    (C.  1122.) 


TIMB  OBftBRTAnOirt. 


h. 

mifi. 

tee. 

Dig* 

•__ 

jee. 

9 

32 

58 

84 

48 

15 

9 

33 

38 

85 

1 

15 

9 

34 

8 

85 

11 

00 

9 

34 

51.5 

85 

26 

15 

9 

35 

98 

85 

37 

55 

'9 

36 

5 

85 

50 

15 

9 

37 

9.5 

86 

12 

05 

9 

37 

43 

86 

22 

35 

9 

38 

26 

86 

37 

35 

9 

39 

20.5 

86 

55 

35 

9 

40 

1.5 

87 

9 

35 

9 

40 

42. 

87 

22 

30 

Barometer  29 .  25 ;  thermometer  .6(P.    Index  error  —  20'^ 
JULY  4, 1848,  P.  M.    (C.  1122.) 

TIME  OBBEIIVATXOWB.    . 


**. 

lec. 

Deg. 

mill* 

wc 

5 

37 

37 

59 

42 

S5 

5 

38 

51.5 

59 

19 

10 

5 

39 

35.5 

59 

02 

30 

5 

40 

15 

58 

49 

15 

5 

40 

55 

58 

35 

85 

5 

41 

27 

58 

23 

20 

5 

42 

00 

58 

13 

10 

5 

42 

35.5 

58 

2 

30 

5 

43 

58.5 

57 

49 

60 

5 

43 

53.5 

57 

35 

05 

5 

45 

10 

57 

09 

40 

5 

45 

39 

56 

58 

05 

5 

46 

21 

56 

44 

35 

Baromet^er  S9.3 ;  thermometer  75o.    Index  error  —  15'^ 


681 

B/IRRACKS,  SAULT,  JULY  5,  P.  M. 

Tint  OMBATATIOIIt. 


Index  error  —  30^^ 


SAULT,  JULY  e. 


TUB  OBilllTATIOVt. 


[11 


k. 

ffiiii* 

$ec 

Deg. 

Mill* 

fee. 

5 

7 

11.5 

70 

8 

00 

5 

7 

49 

69 

54 

10 

5 

;  8 

94 

^ 

49 

90 

5 

» 

96 

69 

90 

35 

5 

10  • 

49.5 

68 

55 

40 

5 

11 

17.5 

68 

49 

55 

5 

11 

67.5 

68 

^   98 

45 

5 

id 

35.5 

68 

17 

50 

5 

13 

90 

68 

00 

55 

5 

u 

9.5 

67 

43 

35 

5 

14 

53.5 

67 

30 

90 

5 

• 

15 

99.5 

67 

19 

10 

>. 

h. 

Mill. 

•ee. 

Deg. 

mk. 

•ee. 

9 

34 

18 

84 

48 

30 

9 

35 

9.5 

85 

3 

10 

9 

35 

39 

85 

14 

55 

9 

36 

96.5 

85 

31 

45 

9 

36 

59 

85 

44 

15 

9 

37 

81.5 

85 

55 

00 

9 

38 

A 

86 

5 

35 

9 

88 

47.5 

86 

19 

15 

9 

39 

93.5 

86 

39 

30 

9 

39 

55 

86 

41 

40 

9 

40 

33.5 

86 

55 

5 

9 

41 

13 

87 

8 

30 

9 

49 

13 

88 

30 

55 

9 

43 

11 

88 

50 

30 

9 

44 

16  5 

89 

19 

]0 

9 

45 

S8.5 

89 

45 

09 

Barometer  99. 100;  thermometer  70^;  index  error  ^dO'^ 


[1] 


682 


FORT  WILKINS,  COPPER  HARBOR,  JULY  II,  1848.    (C.  1132^) 

TIMB  OBIBBTATIOMi. 


k. 

IflMI* 

it. 

Dig. 

nun. 

MC 

6 

17 

58.5 

50 

15 

30 

S 

19 

1 

49 

57 

35 

6 

19 

50.5 

19 

98 

5 

6 

fiO 

985 

49 

S5     ; 

55 

6 

91 

15 

49 

9 

15 

6 

31 

51 

49 

.  57 

10 

6 

S3 

99.5 

48     . 

46 

50 

6 

33 

3.5 

48 

95 

10 

6 

93 

^1.5 

48 

99 

45 

6 

94 

17 

48 

9 

40 

€ 

94 

54 

47 

5a 

5 

6 

95 

99 

47 

4$ 

50 

6 

96 

10 

47 

39 

35 

6 

97 

37 

47 

00 

55 

Barometer  99.5 ;  thermometer  70^  j  index  error  —  37.5'^ 
FORT  WILKfNS,  JULY  03,  1648,  A.  M.    (C.  1199.) 

XtMB  ^»BKTAX|9Jft. 


h. 

"  * 

f^ 

^• 

f^ 

•re. 

9 

47 

15 

s 

40 

15 

9 

47 

51.5 

s 

51 

55 

9 

n 

87.5 

83 

4 

50 

9 

54.5 

83 

14 

,00 

9 

19 

97.5 

83 

33 

30 

9 

49 

56 

83 

33 

25 

9 

50 

39  5 

83 

46 

0 

9 

51 

4 

83 

55 

5 

9 

51 

39 

84 

7 

35 

9 

53 

11 

84 

17 

35 

9 

53 

36.5 

84 

95 

30 

9 

53 

17.5 

34 

98 

10 

Barometer  39.5 ;  thermometer  35° ;  index  error  —  90". 


PORT  WILKINS,  JULY  13.    (C.  1183.) 

TIMB  OBIBBTATIONB. 


IMtla 


•ec 


9 

97 

37.9 

9 

.    98 

37.5 

9 

99 

8.5 

9 

30 

9 

9 

30 

49.5 

9 

31 

99 

9 

39 

48.5 

9 

34 

30.5 

9 

35 

1.5 

9 

35 

81.5 

9 

36 

19 

9 

36 

56.5 

>«. 

miM. 

aee. 

75 

54 

5 

76 

14 

15 

76 

35 

55 

76 

43 

35 

76 

59 

45 

77 

13 

40 

78 

41 

55 

79 

15 

30 

79 

35 

5 

79 

35 

45 

79 

53 

25 

80 

4 

10 

Barometer  39. 5  j  thermometer  65^. 


683 


[l] 


COPPER  HARBOR,  JULY  13. 


MEBIDIAW  ALTITUDKt. 


see. 


19 

55 

,  57 

13 

-57 

96.5 

13 

58 

13.5 

13 

59 

9 

13 

59 

53.9 

0 

39 

1 

34.5 

3 

96 

3 

38.5 

4 

36 

5 

SO 

6 

59.5 

9 

55 

11 

39.5 

13 

18.5 

U 

37.5 

17 

18.5 

18 

96  5 

93 

93.5 

94 

97 

25 

19 .4» 

36 

9.5 

Dig. 


mtn. 


9tc 


137 

33 

35 

197 

88 

90 

197 

41 

40 

197 

43 

90 

197 

45 

40 

197 

47 

55 

197 

50 

35 

197 

53 

15 

197 

55 

30 

197 

56 

10 

197 

59 

40 

198 

M 

30 

198 

9 

55 

138 

5 

30 

198 

7 

5 

198 

7 

10 

138 

4 

40 

138 

3 

90 

137 

39 

00 

137 

37 

95 

137 

35 

00 

197 

33 

45 

COPPER  HARBOR,  Jl^Y  14,  1846.    (C.  It99.) 


mill. 

4^ 

50 
51 
51 
53 
53 
53 
54 
55 
56 
57 
57 


•ee. 

^1.5 
30.5 

9 

41.5 
35 

4.5 

6 

31.5 
16.5 

9 

9 
56.5 


D^- 


min. 


lec 


T9 

30 

35 

79 

11 

10 

78 

59 

40 

78 

48 

50 

78 

BO 

00 

t8 

91 

40 

78 

"7 

^ 

77 

53 

40 

77 

38 

45 

77 

91 

90 

77 

00 

00 

76 

45 

10 

Barometer  39.5  i  thermometer  67<'. 


JULY  14,  1848,  P.  M. 

TIMS  OBIEATATIONI— (dE.  JACKBOV't   tSXTAarT.) 


k. 

Ww#»W» 

•ee. 

Dig. 

»u. 

•ec. 

f 

5 

38.5 

74 

7 

45 

5 

7 

535 

73 

91 

15 

5 

9 

4.5 

73 

59 

00 

ind^  error  1'  35''. 


[l] 


684 


FORT  WILKINS,  JULY  14,  1848,  A.  M.    (C.  1123.) 


TIMB  OBIBkT&nOm. 


h. 

I..I.I. 

IM. 

IHg. 

mill. 

ICC 

9 

46 

39 

81 

57 

5 

9 

47 

90.5 

89 

10 

15 

9 

47 

46 

89 

18 

45 

9 

48 

93 

89 

31 

10 

9 

49 

9.3 

89 

44 

55 

9 

49 

37 

69 

57 

90 

9 

50 

10 

83 

'  6 

35 

9 

50 

41.5 

83 

16 

55 

9 

51 

44.5 

83 

37 

9 

63 

30 

83 

41 

55 

9 

53 

95 

84 

9 

00 

9 

63  , 

38.5 

84 

14 

50 

BarsniAter  99.  &4  tharmometer  65°.    Index  enor  »  19'.5. 

JULY  14. 
MBBIDUll  AtnroDit. 


k. 

min. 

iee. 

i>^. 

min. 

sec 

9 

18 

197 

33 

55 

3 

17.5 

197 

37 

5 

4 

40.  i 

127 

38 

30 

5 

58.5 

197 

39 

50 

6 

57 

127 

43 

90 

8 

175 

197 

45 

40 

9 

55 

197 

46 

30 

11 

69.5 

197 

48 

15 

15 

00 

127 

46 

50 

1 

16 

57.5 

127 

46 

5 

1 

J7 

48 

127 

45 

00 

19 

99 

127 

43 

90 

90 

57.5 

197 

49 

50 

91 

49 

197 

41 

45 

99 

99.5 

197 

49 

35 

685 


[1] 


FORT  WILKINS,  JULY  13,  1848,  P,  M* 


TtUE  QBtBATATIOIIt. 


A. 

min. 

tee. 

Dtg» 

mi. 

He, 

1. 

4 

43 

59 

81 

51 

00 

2. 

■  4 

45 

33.5 

81 

00 

15 

3. 

4 

47 

13.5 

80 

96 

45 

4. 

4 

48 

17.5 

80 

4 

IS 

5. 

4 

49 

38.5 

79 

37 

30 

6. 

4 

50 

59 

79 

11 

30 

7. 

4 

53 

15.5 

78 

29 

35 

8. 

4 

53 

59 

78 

15 

35 

9. 

4 

54 

33.5 

78 

4 

00 

10. 

4 

55 

45.5 

77 

40 

30 

11. 

4 

56 

30.5 

77 

34 

30 

' 

19. 

4 

57 

10.5 

^  77 

11 

10 

13. 

4 

57 

41 

77 

1 

30 

14. 

4 

58 

14.5 

76 

51 

35 

15. 

4 

58 

50.5 

76 

39 

15 

16. 

4 

59 

35 

76 

38 

35 

n. 

5 

00 

1.5 

76 

16 

35 

18. 

S 

00 

50 

X 

75 

59 

30 

Barometer  d 

9.4;  thermometei 

r  70<>.  Index  error  - 

-  S*  30". 

FORT  HILL,  J1[JLY  15,  1848,  A.  M.    (C.  1133 ) 


Tim  OBIBATATIOirB. 


k. 


tec* 


9 

18  . 

43 

9 

49 

16.3 

9 

50 

4 

9 

50 

44.5 

9 

51 

41.5 

9 

59 

45 

9 

53 

56.5 

9 

54 

39 

9 

55 

13 

9 

55 

46.5 

9 

56 

18.9 

9 

56 

53.3 

Deg, 

filtii. 

tee. 

83 

30 

50 

83 

33 

5 

83 

47 

35 

82 

59 

50 

83 

19 

35 

83 

40 

00 

84 

3 

35 

84 

16 

30 

84 

27 

50 

84 

38 

30 

84 

49 

00 

84 

59 

50 

Barometer  39 .  40 ;  thermometer  OO^'.    Index  error  + 10"« 


[1] 


686 

FORT  WILKINS,  JULY  15.    (C.  lisa.) 


MBUOIAH  ALTITUDM. 


k. 

mifi. 

t 

Deg. 

tvun. 

•ce. 

^ 

69 

127 

17 

5 

5 

U.5 

127 

19 

30 

6 

5 

127 

20 

aa 

7 

40 

127 

5M 

25 

9 

40.5 

12r 

26 

25 

11 

38.5 

127 

S6 

45 

14 

9.5 

197 

9B 

00 

A 

18 

3«5 

127 

27 

10 

18 

59 

127 

25 

50 

90 

35 

127 

24 

10 

31 

30.5 

127 

23- 

40 

2S 

97 

127 

22 

00 

23. 

11 

127 

20 

40 

1  ' 

34 

30 

127 

18 

45 

as 

14.5 

127 

17 

00 

as 

57 

127 

15 

40 

FORT  WILKINS,  JULY  15,  F.  M. 


TIME  OBIERfAnONI. 


k. 

mill. 

fee. 

Deg. 

5 

6 

36 

73 

5 

7 

96.5 

73 

5 

8 

10.5 

73 

5 

8 

48 

7a 

6 

9 

43 

79 

5 

10 

92 

72 

6 

12 

43 

71 

5 

13 

35 

71 

5 

14 

12.5 

71 

5 

14 

55.5 

70 

5 

15 

38.5 

70       , 

5 

16 

16.5 

IS 

5 

17 

19.5 

5 

18 

9.5 

69 

5 

19 

10 

69 

5 

19 

55 

69 

5 

21 

6.2 

68 

5 

91 

47.5 

68 

fvi4it» 

Me. 

39 

40 

23 

45 

9 

50 

58 

00 

40 

55 

25 

30 

37 

5 

20 

50 

9 

00 

54 

10 

38 

do 

25 

50 

6 

50 

48 

20 

28 

55 

11 

20 

49 

25 

35 

10 

Barometer  99.50 ;  thermometer  70^.    Index  error  •4-  JS", 


687 


tl] 


PORT  WILKINS,  JULY  W,  1848,  A.  M.    (G.  1122.) 

TIME  OB8BKTATION8. 


h. 

min. 

ue* 

Dqr- 

.  m/hu 

tee. 

9 

53 

59 

83 

46 

10 

9 

55 

7.5 

84 

9 

30 

9 

55 

38-5 

84 

19 

5 

9 

56 

16.5 

84 

31 

00 

9 

57 

19 

/   84 

51 

35 

« 

58 

13.5 

85 

9 

40 

9 

58 

47.5 

85 

30 

45 

9 

59 

26.5 

.   85 

32 

55 

10 

09  • 

1.5 

-   85^ 

44 

45 

10 

00 

47.5 

85 

59 

10 

10 

•  1 

19 

86 

10 

40 

10 

•  9 

d 

86 

23 

90 

Index  e^ror  -f-  5 


// 


FORT  WILKmS,  JULY  18,  P.  M.    (C.  1122.) 

TIME   OBIERTATIONB. 


h. 

tmn* 

ue. 

Dtgf 

ftWHk 

Me. 

M 

37 

53 

O    «3 

36 

5 

38 

47 

83 

2& 

^0 

39 

32 

83 

4 

15 

40 

36.5 

82 

43 

00 

41 

18.5 

82 

29 

19 

42 

3 

82   9 

15 

ID 

42 

47.5 

82 

oa 

35 

43 

34 

81 

44 

55 

44 

25 

81 

28 

5 

44 

59.5 

81 

17 

20 

46 

2 

80 

57 

00 

' 

46 

51 

80 

40 

05 

50 

28.5 

79 

26 

45 

51 

37 

79 

4 

15 

52 

51.5 

'  78 

39 

55 

53 

51 

78 

20 

30 

54 

44 

78 

1 

50 

55 

19 

77 

50 

30 

Index  error  by  Dr.  Jackion^s  sexUDt  ^  12•5^^ 


[1] 


688 


PORT  WILKINS,  JULY  19,  A.  M.  (C. 

1139.) 

h. 

1IIM* 

tec 

Dtf, 

mm. 

aw. 

10 

5 

38 

86 

41 

20 

10 

6 

43.6 

87 

9 

30 

10 

8 

]9.6 

87 

30 

10 

10 

8 

61.5 

87 

44 

16 

10 

9 

36.6 

87 

67 

40 

10 

10 

34 

88 

17 

15 

10 

11 

11 

B9 

97 

55 

10 

11 

61.5 

88 

49 

35 

10 

19 

37 

88 

60 

30 

10 

19 

57.5 

89 

9 

30 

10 

13 

35 

.89 

19 

00 

It) 

14 

3.6 

89 

.  29 

10 

10 

16 

3 

89 

40 

6 

10 

15 

30 

89 

49  • 

49 

10 

16 

1 

13 

90 

1 

50 

Barometer  39.3;  thermometar  799 ;  index  error  6'^ 


PORTAGE,  JULY  83,  1848,  A.  M. 

TIME   OBIBATATIOKI* 


A. 

fittfi* 

•ec. 

Dcf. 

'intfi* 

1 

tae. 

9 

50 

38 

80  • 

e 

15 

I 

61 

33.5 

80 

34 

^^ 

53 

46 

80 

40 

^15 

9 

63 

34 

81 

3 

16 

9 

54 

6.3 

81 

16 

16 

a 

55 

11.3 

81 

36 

40 

9 

66 

14 

81 

66 

36 

9 

56 

54.6 

83 

10 

46 

9 

67 

45 

83 

35 

30 

9 

68 

15.5 

83 

36 

30 

9 

58 

56 

83 

48 

30 

9 

59 

39 

83 

3 

45 

Barometer  39.63 )  thermometer  55° ;  index  error  4-  7.  W\ 


689 

t)NT0NAG0i7  RIVBR,  JULY  f&,  1848,  A.  M. 


Barometer  29 .  635 ;  thermometer  5£P.    Index  error  -—  5'^ 


PORTAGE,  JULY  22,  A.  M. 


rn. 


Tfin  O^tBRTATtOirt. 

J                                     -.       

^ 

Milk 

fie. 

Dtg^ 

mifk 

fee. 

8 

-      57 

13.5 

60 

25 

20 

€ 

58 

14.5 

60 

^6 

50 

<8 

59- 

2 

61 

3 

25 

8 

59 

53 .« 

61 

21 

15 

9 

00 

39 

61 

35 

55 

9 

1 

34.5 

61 

55 

35 

% 

9 

2 

225 

62 

11 

15 

9 

3 

4 

62 

24 

6S 

9 

3 

46.5 

S 

^2 

50 

9 

4 

355 

62 

5V 

50 

9 

5 

•     36.2 

63 

18 

50 

9 

6 

7 

63 

in 

40 

> 

9 

6 

965 

63 

38 

5 

9 

7 

13.5 

63 

52 

00 

9 

7 

67 

,      64 

5 

15 

9 

8 

35.4 

64 

18 

30 

9 

9 

21 

64 

33 

30 

9 

9 

56 

64 

46 

30 

■ 

M» 

mi^ 

f<e. 

• 

Deg^ 

fiitii* 

tee. 

IQ 

11 

56.5 

87 

2 

35 

10 

12 

52.5 

87 

20 

15 

10 

13 

30.5 

87 

32 

10 

10^ 

14 

J2 

87 

45 

20 

10 

14 

41.5 

87 

54 

55 

10 

15 

10 

88 

2 

^ 

ONTONAGON  RIVER,  JULY  24, 1848,  P.  M. 


TIMB  OBSEATATIONS. 


h. 

fiiifii 

fee. 

Dtg.   • 

fRttl* 

fte. 

7    . 

47 

92 

48 

10 

8 

31  5 

92 

33 

55 

9 

17  5 

92 

19 

55 

9 

59.5 

92 

8 

30 

10 

46 

91 

53 

45 

A 

15 

48^ 

90 

17 

10 

16 

29.5 

90 

4 

45 

17 

22 

89 

49 

40 

21 

33.5 

88 

27 

35 

22 

43.^ 

88 

5 

b 

23 

48.5 

87 

43 

55 

24 

33 

87 

29 

55 

25 

34 

87 

12 

30 

Index  e 

nor  5". 

Part  ii— 44 

pi 


690 


PRBSaiSLB  RIVER,  JULY  37, 1818. 

LktfTVM  MtBKTAnOMf. 


6 

32  5 

7 

38.5 

8 

38 

9 

19 

10 

25  5 

11 

45.5 

13 

26.5 

14 

4 

14 

d7 

15 

22 

16 

21 

17 

6 

17 

54 

18 

35 

SO 

10.5 

99 

12 

S4 

00 

26 

47 

28 

31 

29 

25 

Dtg^ 


miM. 


123 

49 

90 

J23 

53 

40 

128 

55 

25 

123 

59 

40 

124 

4 

00 

124 

& 

30 

124 

7 

90 

124 

8 

90 

124 

9 

35 

124 

10 

30 

124 

12 

35 

124 

13 

50 

124 

14 

30 

124 

15 

00 

124 

15 

50 

124 

15 

30 

124 

15 

90 

124 

14 

10 

124 

J3 

15 

124 

12 

15 

Barometer  29 .  35 ;  thermomeUr  75°.    Index  error  -f-  ^"» 


MOUTH  OP  CARP  RIVER,  JULY  26, 1848,  P.  M. 

TIMB   OBCBATATIOKt. 


^ 

- 

k. 

intti* 

fee. 

D<f. 

tnifi* 

MC. 

26 

56 

86 

54 

15 

28 

3.5 

86 

33 

10 

29 

9 

86 

12 

40 

30 

28 

85 

52 

10 

31 

6 

85 

36 

55 

31 

35 

85 

24 

35 

33 

28 

84 

48 

30 

33 

36.5 

84 

39  . 

15 

34 

•  48  5 

84 

25 

30 

35 

47 

84 

7 

40 

36 

13.5 

83 

55 

30 

36 

47 

83 

43 

45 

37 

13 

83 

32 

25 

37 

53 

83 

22 

15 

38 

37 

83 

7 

45 

39 

9 

82 

58 

00 

40 

00,5 

82 

45 

40 

Index  error  10^'. 


691 

ORTONAQON  RIVER,  AUGUST  IS. 


f  n  % 


—       A.     flmi. 

tu. 

I>eg> 

min. 

see. 

m    J 

B 

L       1 

31 

11 

•  t 

50 

i                9 

36.5 

14 

50 

I       3 

48.5 

18 

5 

L       S 

28 

21 

20 

I       6 

16  5 

23 

30 

I       7 

10.2 

25 

10 

I       8 

00 

26 

30 

L      U 

58.5 

31 

40 

L      12 

39 

111. 

32 

50 

I      14 

23 

f  A  m  m 

33 

50 

I      IS 

6 

34 

20 

L      15 

43 

35 

30 

I      17 

3 

36 

50 

I      17  • 

49 

m 

37 

30 

L      20 

41.8 

86 

20 

I      21 

42.5 

36 

3.5 

I      22 

46 

34 

10 

[-       ^ 

17   • 

32 

20 

3 

13 

31 

00 

I      26 

3.2 

30 

50 

I  ,         26 

36 

29 

55 

I      27 

56.5 

28 

10 

_,-        J 

i              28 

40.5 

27 

30 

L      29 

37 

■  1  *..  ■ 

26 

00 

Barometer  29.500 ;  thermometer  620. 


ONTONAGON  RIVER,  AUGUST  18. 


33 

t 
t 

f 


k. 

-   r- 

flMK. 

set. 

Deg. 

iiitfi. 

iec. 

30 

27 

110 

44 

20 

1 

30 

57.5   . 

110 

43 

00 

^ 

31 

22.5 

ua 

42 

20 

31 

58.5 

no 

41 

00 

32 

28.5 

« 

no 

4'J 

5 

— % 

Barometer  29. 45 ;  thermometer  75<^.    Index  error  -f- 10"« 


.* 


,r  i-  Ji 


€192 

ONTONAGON  BIVEB,  AUGUST  19. 


MSRIDUV  ALTITVDBt. 


A*                          flllfia 

Deg. 

..i. 

MC 

1 

9              48 

16.5 

109 

31 

10 

1 

9              43 

56.5 

109 

34 

sd 

1 

9              44 

44 

109 

39 

5 

1                0 

56.5 

no 

31 

u 

1                1 

37 

no 

38 

40 

1                 3 

15.5 

no 

35 

» 

1                3 

55 

no 

39 

35 

14 

38 

no 

40 

2S 

1                5 

8 

no 

41 

40 

1                5 

44.5 

no 

48 

00 

1                6 

18 

no 

44 

IS 

1                6 

54.5 

no 

45 

10 

1                7 

34 

no 

46 

10 

1               .8 

39 

no 

47 

30 

V 

1          le 

33.5 

no 

50 

30 

V 

1          11 

10 

no 

li 

00 

1          11 

43 

no 

5S 

1               14 

395 

no 

54 

5 

1               16 

1.5 

no 

54 

80 

1               17 

3.5 

no 

55 

2S 

1               19 

9.5 

no 

55 

00 

1              21    . 

16.5 

no 

54 

90 

1              23 

19 

no 

53 

40 

1              23 

19.5 

no 

53 

5 

1              34 

14 

no 

51 

00 

1              25 

39 

no 

50 

10 

# 

1              25 

59.5 

no 

49 

30 

1              26 

34 

^          no 

48 

55 

1              27 

97.5 

no 

47 

00 

1              28 

8 

no 

47 

fiO 

1 

1              28 

46.5 

no 

46 

90 

»■  ■   ■■   • — 

1              39 

33.6 

no 

44 

00 

ONTONAGON  RIVER,  AUGUST  19,  1848,  A.  M. 


TIMS  OBSERTATIOiri. 


h. 

Wmw99w9 

« 
fee. 

Deg. 

mbu 

•ee. 

9 

13 

48.3 

56 

49 

95 

9 

13 

49.3 

,    57 

00 

30 

9 

15 

19.5 

57 

30 

55 

9 

15 

47.5 

57 

41 

45 

9 

16 

36.5 

57 

54 

30 

9 

17 

13.5 

58 

10 

30 

9 

18 

35 

58 

34 

30 

9 

18 

58  5 

58 

46 

6 

9 

19 

33.5 

58 

57 

10 

9 

30 

3 

59 

7 

30 

■ 

9 

20 

33.6 

59 

16 

55 

9 

21 

13 

59 

99 

50 

Barometar  39.45  i  thennoroetcr  68^.    Index  error  4*  5'^ 


«93 


ONTONAGON  SIVER,  AUQUST  18,  1818. 

TIMB    OBlBRVAnOMf. 


9 

81 

98.9 

9 

93 

35.9 

9 

3d 

43 

9 

34 

26.5 

9 

35 

33 

9 

36 

37 

9 

36 

30.5 

9 

39 

15.3 

9 

39 

57.6 

9 

40 

53 

9 

41 

40 

9 

49 

38 

10 

•  0 

50.5 

10 

1 

38.5 

10 

3 

13.7 

10 

3 

50 

10 

3 

30 

10 

4 

17 

10 

4 

59.3 

10 

9 

8 

10 

6 

55.5 

10 

7 

59.5 

10 

8 

46 

10 

9 

17.3 

I 

63 
64 
64 
64 
64 
64 
65 
65 
66 
66 
66 
66 
72 
73 
73 
73 
73 
73 
74 
74 
74 
74 
75 
75 


•^^ 


Barenieter  39.55 ;  thermometer  64o. 


IRON  BITER,  AUGUST  13. 


<  .p. 


lee. 


10 

13 

1.5 

10 

14 

19.5 

10 

14 

47 

10 

15 

35.5 

10 

16 

16.6 

10 

17 

13.5 

Deg. 


MM. 

16 
35 
00 
15 
33 
67 
84 
48 

3 
90 
36 
51 
44 
59 

9 
31 
34 
49 

3 
23 
38 
59 
13 
33 


^•^ 


min. 


•ec. 

5 
10 

5 
10 
20 
30 
30 
50 
50 
30 
15 

5 

5 

5 
35 
10 
30 
55 
40 
45 
20 
00 
00 

5 


tee. 


78 

48 

00 

79 

l\ 

30 

79 

20 

79 

38. 

30 

79 

49 

40 

80 

8 

35 

VJ 


Barometer  39.5 ;  thermometer  70<>.    Index  error  —  10^'. 


:Umi9.) 


IRON  RIVER,  AUGUST  13. 


9 

59 

10 

3 

10 

3 

JO 

4 

10 

4 

10 

6 

tee. 

Dig. 

min. 

45 

74 

34 

39 

75 

30 

16 

75 

42 

9Ji 

75 

56 

50.5 

76 

13 

18.5 

76 

32 

tec. 

40 
5 
5 
30 
40 
iO 


flarometer  39.55;  thermometer  OP. 


Cil 


094 


CARP  RIVER,  AUQUST  5,  1848,  A.  M. 


TIMB  OBIBaTAnOM. 


h. 

nan. 

9a. 

Dcf. 

min. 

ate 

d 

9 

31.5 

60 

9 

95 

9 

10 

95.5 

60 

98 

10 

9 

n 

17.5 

60 

46 

10 

9 

11 

59.3 

61 

oa 

00 

9 

la 

US 

61 

8 

10 

9 

33 

46.9 

68 

19 

19 

9 

34 

3d.& 

68 

35 

90 

9 

35 

00 

68 

43 

35 

9 

35     . 

36 

68 

55 

35 

9 

86 

8 

69 

6 

35 

9 

36 

395 

99 

14 

50 

Barometer,  99. 6 ;  tkennometer,  57^.    ladez  error  4-  ^^ 


(ClSni^f.) 


IRON  RIVER,  AUGUfiT  19,  1848. 

LATITVDB  OBSBRTATlOHt. 


^ 

A. 

Mtfl. 

tee. 

Ikg' 

mill. 

•te. 

10 

46.5 

115 

19 

10 

13 

10 

115 

31 

40 

0 

14 

15.5     • 

115 

33 

15 

15 

39 

115 

34 

40 

16 

48 

115 

35 

45 

18 

37  3 

115 

35 

55 

■m 

91 

99.7 

115 

3a 

10 

99 

31 

115 

36 

00 

•• 

^ 

33 

34 

11^ 

95 

SO 

35 

13 

115 

34 

40 

35 

5t 

115 

34 

00 

\ 

37 

11.5 

115 

33 

5 

1  ■     * 

37 

50.3 

115 

39 

SO 

38 

39 

115 

31 

40 

89 

33.5 

115 

20 

35 

\ 
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CARP  RIVER,  AUGUST  4,  1848,  P> 

TIME  OBfBEf ATIONI. 


k. 

mm. 

^. 

..  •_. 

mc 

4 

50 

0  5 

76 

5 

55 

4 

50 

45 

75 

52 

30 

4 

51 

90 

75 

39 

50 

4 

51 

53 

75 

S9 

10 

4 

59 

13  5 

75 

17 

00 

4 

53 

13 

.  75 

2 

SO 

4 

54 

49  5 

74 

32 

00 

4 

55 

SS.5 

74 

19 

40 

4 

55 

50.6 

74 

10 

90 

4 

56 

SS  8 

74 

10 

00 

4 

57 

S8.5 

73 

37 

45 

4 

59 

14  5 

73 

03 

55 

5 

15 

S4.5 

67 

43 

SO 

5 

le 

53 

67 

13 

00 

5 

17 

S5.5 

66 

59 

45 

5 

18 

16 

66 

48 

40 

5 

18 

46.5 

66 

3r 

50 

5 

19 

49 

66 

12 

10 

5 

SO 

33S 

65 

57 

do 

5 

dl 

7 

65 

45 

30 

5 

SI 

34.5 

65 

37 

40 

•   5 

SS 

9 

65 

S5 

25 

S 

2^ 

36.5 

65 

15 

35 

Index  error  —  5". 


MOUTH  PRESdUSLE  RIVER,  JULY  27,  1848,  P.  M. 


TIMB  OBtKATATlOyS. 


h. 

mim. 

MC. 

30 

IS  5 

31 

5.5 

31 

49.2 

32 

18 

S3 

41.5 

84 

11 

34 

39.5 

35 

S0.5 

35 

43 

36 

17 

36 

39.5 

37 

8 

37 

53.2 

Natural  h 

89 

21 

40 

3.5 

40 

52 

irison. 


D'g. 


MIMa 


ue. 


85 

38 

40 

85 

32 

45 

as 

9 

30 

84 

58 

35 

64 

32 

25 

84 

22 

55 

84 

13 

40 

84 

1 

10 

83 

53 

80 

ai 

43 

00 

83 

36 

15 

Ki 

27 

50 

83 

13 

45 

41 

S9 

30 

41 

19 

90 

41 

S 

35 

[11 
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CARP  RIVER,  AUGUST  5,  1848,  A.  M. 


TIME  OBtBKTATIOin. 


h. 

«in. 

Hi. 

Dcf. 

n^ 

Me. 

d 

9 

31.5 

60 

9 

95 

9 

10 

95.5 

60 

98 

10 

9 

Ijl 

17.5 

60 

46 

10 

9 

11 

59.3 

61 

oa 

00 

9 

13 

35 

61 

8 

10 

9 

33 

46.9 

68 

19 

19 

9 

34 

3d.& 

68 

35 

90 

9 

35 

00 

68 

43 

35 

9 

35  , 

36 

68 

55 

95 

9 

86 

8 

69 

6 

35 

9 

• 

36 

33  & 

69 

14 

50 

Barometer,  39. 6 ;  tkennometer,  57^>    ladez  error  4-  ^** 


(ClSni^f.) 


IRON  RIVER,  AUGUfiT  19,  1848. 

LATITUDE  OBSERTATimrf. 


A. 

ttitfi. 

^. 

^ 

Me. 

10 

46.5 

115 

19 

10 

13 

10 

115 

31 

40 

0 

14 

15.5 

115 

33 

15 

15 

39 

115 

34 

40 

16 

48 

115 

35 

45 

18 

37  3 

115 

35 

55 

m 

31 

39.7 

115 

3a 

10 

39 

31 

115 

36 

00 

•I 

^ 

33 

34 

11^ 

35 

90 

35 

13 

115 

94 

40 

35 

5t 

115 

34 

00 

\ 

37 

11.5 

115 

S3 

5 

i   % 

37 

50.3 

115 

39 

90 

38 

39 

115 

81 

40 

89 

* 

33.5 

115 

20 

35 

685 
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CARP  fUYER,  AUGUST  4,  1848,  P^ 

TIIIB  OBtBEf  ATIONI. 


4. 

mm. 

Dig. 

mm. 

mc 

50 

0.5 

76 

5 

55 

50 

45 

75 

53 

30 

51 

90  ' 

75 

39 

50 

51 

53 

75 

89 

10 

53 

13  5 

75 

17 

00 

53 

13 

.  75 

3 

SO  ^ 

^ 

54 

49  5 

74 

33 

00 

55 

83.5 

74 

19 

40 

55 

50.6 

7* 

1® 

SO 

56 

S3  8 

74 

'   10 

00 

57 

88.5 

73 

37 

45 

59 

14  5 

73 

03 

55 

5 

15 

84.5 

67 

43 

SO 

5 

16 

53 

67 

13 

00 

5 

17 

35.5 

66 

59 

45 

5 

18 

16 

66 

48 

40 

S 

18 

46.5 

66 

sr 

50 

5 

19 

49 

66 

13 

10 

5 

SO 

333 

65 

57 

00 

5 

dl 

7 

65 

45 

30 

5 

31 

34.5 

65 

37 

40 

•   5 

S3 

9 

65 

85 

35 

6 

3i) 

36.5 

65 

15 

35 

Index  error  —  5". 


MOUTH  PRESdUSLE  RIVER,  JULY  37,  1848,  P.  M. 


TIMB  OBtKBTATlOyi. 


k. 

mhn. 

MC. 

D'g. 

mm. 

sie. 

30 

18  5 

85 

88 

40 

31 

5.5 

85 

93 

45 

31 

49.3 

85 

9 

30 

33 

18 

84 

58 

35 

33 

41.5 

64 

33 

95 

84 

11 

84 

93 

55 

34 

39.5 

84 

13 

40 

35 

90.5 

84 

1 

10 

A- 

85 

43 

83 

53 

80 

36 

17 

63 

43 

00 

36 

39.5   / 

83 

36 

15  • 

37 

8 

63 

97 

50 

37 

53.3 

83 

13 

45 

Natural  h 

orixolu 

89 

91 

41 

89 

80 

40 

3.5 

41 

19 

80 

40 

53 

41 

S 

35 
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MONTREAL  RIVER,  AUOUST  1,  1848,  A.  >&. 


9 

39 

36.5 

9 

30 

39 

9 

31 

8.5 

9 

31 

49.5 

9 

S3 

16 

9 

33 

55 

9 

33 

44 

9 

34 

38 

9 

84 

53.3 

0 

35 

'   30.8 

9 

36 

9 

9 

36 

47.5 

9 

38 

5  5 

9 

39 

19.5 

9 

39 

56 

9 

40 

33.5 

9 

40 

45 

9 

41 

37.5 

9 

41 

55.5 

9 

43 

84 

9 

43 

9 

1%. 


€7 

43 

^ 

68 

1 

9 

68 

15 

3 

68 

30 

C 

68 

37 

68 

SO 

€9 

7 

69 

93 

69 

99 

] 

69 

43 

s 

69 

55 

c 

70 

9 

3 

70 

34 

4 

1 

1 

19 

fH 

ao 

5i 

98 

15 

49 

30 

51 

40 

73 

^ 

00 

^3 

16 

5 

MONTREAL  RIVER,  JULY  31,  184a 


LATlTUDll  OBSBRTATIOVI. 


1      3 

155 

1      4 

3.5 

1      5 

15 

1      6 

13.5 

1      6 

43.5 

1      7 

40.8 

1      8 

13 

1      9 

54.5 

1     11 

94 

1     13 

37.5 

1     16 

10 

1     17 

16 

1     18 

33.5 

1     30 

ie.5 

1     33 

9.3 

1     33 

53.5 

1     34 

36 

1     35 

33 

1     37 

33.5 

1     39 

1 

1     31 

15 

1     33 

36 

1     33 

59.5 

1     33 

40 

1     34 

58.5 

1     35 

36.8 

1     36 

1.3 

Sf- 

1. 
50' 

JfC. 

40 

191 

57 

30 

1-23 

0 

0 

183 

5 

0 

132 

6 

40 

133 

10 

5 

133 

11 

45 

134 

17 

30 

183 

90 

50 

123 

85 

35 

183 

31 

30 

122 

39 

40 

122 

34 

55 

133 

39 

0 

133 

41 

10 

123 

40 

40 

132 

39 

55 

133 

38 

30 

122 

37 

35 

123 

36 

55 

123 

35 

40 

^33 

33 

50 

133 

33 

15 

132 

30 

50 

193 

39 

40 

183 

38 

SO 

133 

37 

90 

Barometer  39.3 ;  thermoiiieter  IfP* 
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MOUTH  OF  MONTAEAL  BIVEB,  AUQCSTT  1, 1848. 

LATITVDB  OBfBafATfOHS.    ^ 


k. 

wUl 

Me. 

Sf- 

Me. 

10 

50.5 

50 

0 

11 

59  5 

121 

69 

H» 

li 

98 

191 

53 

55 

,      x  . 

IS 

34 

191 

55 

lU 

14 

34 

121 

58 

30 

15 

9S 

191 

59 

30 

16 

14 

193 

0 

10 

18 

5.5 

199 

9 

30 

18 

44  5 

129 

3 

30 

>.  1 

19 

90 

H29 

4 

5 

19 

59.5 

129 

5 

0 

90 

39.5 

129 

5 

30 

91 

30.5 

199 

5 

55 

99 

39.5 

199 

6 

10 

94 

91 

122, 

6 

45 

97 

56  r 

199 

6 

30 

X   - 

98 

355 

199 

6 

15 

99 

39.5 

122 

6 

30 

I  * 

30 

24  ^ 

129 

5 

10 

31 

7 

199 

4 

40 

31 

46 

129 

3 

40 

X 

39 

40.5 

122 

9 

30 

33 

91.5 

129 

1 

90 

34 

0.5 

129 

0 

20 

34 

37.6 

121 

59 

40 

35 

4.5 

121 

59 

0 

35 

37 

121 

58 

10 

36 

9.5 

121 

57 

95 

36 

38 

121 

56 

90 

37 

6.5 

121 

55 

0 

Barometer  29.3 ;  thermometer  77^. 
MONTREAL  RIVER,  AUGUST  9,  1848. 


TIME  OBtBATATlQMS. 


k. 

^ 

HCi 

JOeg, 

mi. 

MC. 

9 

94 

29.9 

65 

35 

00 

9 

94 

58.5 

65 

47 

5 

9 

25 

39 

66 

00 

60 

9 

96 

19.5 

66 

16 

16 

9 

97 

1 

66 

98 

15 

9 

97 

97 

66 

37 

5 

9 

98 

4.9 

65 

60 

15 

9 

98 

46 

67 

3 

^ 

9 

99 

16.5 

67 

14 

10 

9 

90 

13.5 

67 

S3 

SO 

9 

30 

69.5 

67 

46 

15 

9 

81 

93  6 

67 

67 

00 

9 

99 

9.6 

68 

9 

65 

9 

39 

88 

68 

93 

65 

9 

83 

K 

68 

84 

90 

9 

33 

38.5 

68 

43 

10 

9 

34 

16 

68 

65 

SO 

9 

34 

46 

69 

6 

SO 

Index  error  4*  5'^ 
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COPPER  HARBOR,  FORT  WILKINS,  AUQUST  29,  A.  M. 


i 


^r. 


TIMB  9]|tBATATi91ft. 


Barometer  29  ^442;  thermometer  680. 


FORT  WILKINS,  AUGUST  29,  1848. 


MIRIlllAM  AI,TmrDBt« 


IH- 


Me. 


102 

50 

40 

102 

52 

00 

102 

51 

30 

103 

51 

50 

102 

51 

45 

102 

51 

50 

102 

51 

40 

102 

51 

•  35 

102 

51 

5 

102 

50 

30 

102 

49 

55 

102 

49 

10 

102 

49 

10 

102 

48 

35 

102 
102 

47 

20 

46 

00 

102 

45 

25 

102 

00 

18 

[1] 


- 

' 

A. 

mill* 

aee. 

Dig. 

mill. 

mc 

9 

.  38 

19.6 

62 

6 

55 

9 

38 

59 

62 

19 

00 

9 

39 

35.5 

62 

J? 

00 

9 

40 

19 

62 

40 

9 

41 

26.5 

63 

4 

20 

9. 

42 

9.7 

69 

17 

50 

9 

42 

36.5 

63 

27 

10 

9 

43 

6 

63 

35 

10 

9 

43 

89.8 

63 

45 

36 

9 

44 

24.5 

63 

59 

10 

Barometer  29.24 ;  thermometer  79^. 
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PIELD-NOTES  OP  DR.  W.  GIBBS,  SUB-AGENT,  IN  1848.  f  f 

Dauglasi  Houghton  location. 


I 
It 


m 

H 

n 

tj 

a 
tl 
e 

P 
r 

i 

I 
] 
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Township  37,  section  comer  if  |if ,  cabins  near  the  section  comer.  S^ 
tcmber  15,  despatched  Dickenson  to  explore  the  line  south  of  the  comer; 
followed  the  west  Hne  of  Mclntyre;  on  leaving  the  comer j  passed,  fira 
over  a  low  ridge  of  trap,  (barometer,)  then  a  swamp  about  100  yards  a 
width,  then  a  highier  ridge  of  trap  With  a  steep  ascent,  and  covered  withi 
thick  growth  of  young  maple ;  ^barometer.)  From  the  top  of  this  ridge  the 
ground  descends  gendy  lor  aoout  three-quarters  of  the  remamins  dis- 
tance to  the  first  section  corner  west  of  the  cabins,  viz:  +J|if  J  trap  foam 
in  place  one-eighth  of  a  mile  east  of  this  comer;  timber  maple,  witk 
some  hemlock ;  ground  between  the  first  corner  west  and  the  river  very 
uneven;  knobby  ridges,  in  which  no  rock  could  be  found  in  place,  bcl 
which  appeared  to  be  trap,  (doubtful ;)  bed  of  stream  mostly  trap  fra^ 
ments,  some  sandstone;  crossed  the  river  one-naif  mile  beyond  iJif!; 
country  even,  rather  wet;  chiefly  hemlock,  some  maple;  banks  oftl^ 
river  a  red  mixture  of  clay  and  sand;  crossed  another  branch  of  thf 
river  (Fire  Steel)  three  times,  about  half  way  between  j||ij  and  0\. 
banks  of  the  river  the  same;  character  of  country  much  the  same,tol 
erably  even;  timber  hemlock,  maple,  fir,  &c.;  much  ground  hemiocfc 
at  section  corner  111! I  ground  even;  timber  the  same;  same  characte 
of  ground  and  timber  continues  west  and  south  of  this  comer;  trail  runs 
northeast  and  southwest.  Returning,  crossed  northeast  to  comer -jV|tV 
then  east  to  corner  i\\\h  ^^^^  south  to  the  cabins;  no  rock  whatever  it 
place;  the  pebbles  and  pieces  of  stone  found  in  the  roots  of  trees,  Su, 
were  sandstone;  maple  predominates,  then  hemlock;  ground  even. 

S^temberJ.8. — Sent  Mclntyre  back  on  the  west  line  to  explore  agaii 
the  first  corner  west  of  the  cabins,  near  which  I  place  the  limits  of  the 
trap;  started  on  the  east  line  with  Dickenson;  line  very  difficult  to  trace; 
about  one-fourth  mile  firom  cabins,  crossed  a  high  trap  range  runninf 
nearly  north  and  south;  highest  point  a  few  hundred  yards  south  of  the 
line;  (barometer;)  sandstone  pebbles  firequent  in  the  soil  of  the  ridpi 
point  measured  believed  to  be  the  southeast  extremity  of  the  ridge;  h- 
view  to  the  east.  Soon  after  leaving  the  trap  range,  passed  a  brook,  dd 
then  ascended  a  ridge  of  conglomerate;  conglomerate  observed  in  plaa; 
(barometer;)  then  crossed  the  river;  then  another  ridge  of  conglomerate; 
no  traces  of  trap  found  1^  mile  east  of  cabins;  soil  and  timber  indicated 
sandstone  or  conglomerate.  Conclusions:  that  the  limit  of  the  trap  g 
the  west  of  section  corner  4f  |H  lies  between  I  and  1^  mile  from  the 
same;  that  the  line  of  junction  of  the  trap  and  conglomerate,  mentioned 
above,  is  accurately  laid  down  on  the  section  maps;  but  the  limits  d 
the  trap  and  sandstone  on  Hubbard's  map  are  inaccurate. — (Refer  to 
notes  of  Mclntyre  and  Dickenson.) 

September  20. — Left  for  the  southwest  corner  of  the  township  (37)  one  t 
sixteenth  mile  from  the  cabins,  (southwest;)  crossed  a  ridge  or  knoll  d  \ 
trap  not  laid  down  on  the  township  plats;  (barometer;)  country  between 
this  and  the  first  corner  southwest, or  \%\\\y  undulating,  well  watered, 
and  covered  with  a  fine  maple  growth;  a  few  hemlocks;  same  character 
continues  to  the  next  comer,  though  on  the  whole  there  is  a  gentle  de- 
scent towards  this  last,  JfUt;  where  the  ground  rises  into  steep  knoUs 
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trap,  one  of  which  >  lying  a  little  to  the  nordi  of  the  section  comer, 
i^  laid  down  on  the  township  plats/ was  measured.  Afler  passing  this 
:xTier  to  the  southwest,  the  country  is  nearly  level,  and  the  maple  much 
i.xe4  with  hemlock,  ironwood,  fir,  &c.  At  the  southwest  corner  of  the 
"vimship,  the  land  is  low  and  swampy. 

September  21 — (Camp  southwest  comer  of  37.) — Sent  Dickenson  east, 
^Intyre  south,  and  followed  the  north  line  myself.  Land  for  the  first 
ftjf  mile  north  level  or  gently  undulating  near  the  quarter- post;  a 
nail  clearing  here,  but  no  mine;  fine  maple  growth.  Immediately  aifier 
Losing  the  quarter-post  the  land  begins  to  rise.  Quarter  of  a  mile  be- 
:>nd  the  quarter-post  passed  a  high  ridge  of  trap,  itom  the  top  of  which 
nereis  a  fine  view  to  the  south.  Prom  this  to  the  first  comer  north 
p- 1|{«  the  land  is  high,  undulating.  A  stresmi  runs  west  to  east  just  before 
^^ching  the  corner.  Shortly  after  passing  the  first  corner  north,  a  high 
^ge  of  trap  east  and  west  is  crossed;  then  the  grouhd  descends  till  near 
Me  quarter-post,  where  a  stream  passes.    A  small  clearing  is  passed,  with 

small  hut  and  potato*patch ;  a  well-blazed  east  and  west  trail  leads  to 
Me  same.  Another  ridge  of  trap  follows,  somewhat  lower  than  the  pre- 
ading;  after  which  the  land  descends  at  an  angle  of  3Q^  to  the  quarter- 
■Dst.  Leaving  this  we  have  first  high  undulating  ground,  then  a  stream 
Jinning  southwest  to  northeast;  sandy  bottom;  sandstone  pebbles  pre- 
cDminating.  After  this  the  land  is  low,  undulating.  Between  this  stream 
■nd  the  second  section,  corner  north  of  camp,  counted  six  low  ridges 
^^ly  east  and  west;  timber,  maple  and  hemlock-  Near  the  second  cor- 
^r,  on  \Ij  the  ground  becomes  more  level,  and  soft  woods  predominate. 
^^  the  quarter-post  between  first  and  second  comer  north  of  camp  is  a 
^cation  post,  marked  "  northwest  corner  of  P.  Thomas's  location.'*  Re- 
iMroed  to  camp.  I  place  the  limit  of  the  trap  on  this. line  at^ne  nule  and 
Miee-quariers  north  of  the  southwest  corner  of  the  township.  Mclntyre 
rid  Dickenson  could  obtain  no  certain  information  as  to  the  limits  on  the 
:>uth  and  east  lines. 

September  21  yp,  m. — Took  the  west  line  fix»m  camp;  land  for  the  first 
^f  mile  level,  then  gently  rising,  and  timber  improving;  fine  maple 
^nd  continues  all  the  way  to  the  third  corner,  or  ||  of  to'W'nship  38;  trap 
=aw!k  frequently  exposed  in  place. 

September  22. — Camp  near  f  |.  Sent  Dickenson  west,  and  took  the 
^Drth  line  with  Mclntyre.  1,  an  open  hemlock  wood;  then  a  stream, 
^ith  large  angular  firagments  of  trap;  further  on,  soft  woods  increasing; 
^ssed  the  same  brook  again;  sandstone  pebbles  and  gravel  in  bed. 
1x)ut  Vv  of  a  mile  from  the  first  corner  to  southeast  found  trap  in 
t^ace;  the  whole  ridge  is  trap.  Followed  the  east  and  west  line  firom 
::fcmer  Jllij  to  the  qujurter-post;  found  trap  in  place  quarter  of  a  mile 
^st  of  the  corner;  after  that,  ground  to  the  quarter-post  low  and  wet; 
^mlock,  cedar,  &c.  Returned  to  corner  J||}f ;  went  north  thre^-quar- 
^Ts  of  a  mile;  trap  continues  distinctly  in  place  half  a  mile;  the  ground 
Ascending  from  the  corner  to  the  stream  a  little  beyond  the  quarter-post; 
^^ream;  then  level  ground  covered  with  hemlock  and  softwood;  some 
L9]:rie;  retuming,  ^und  descends  quite  regularly  all  the  way  from 
~-  [H  to  V IV  >  ^^^P  ^^  place  everywhere.  I  place  the  limit  of  the  trap  on 
CIS  line  at  the  stream  one  mile  and  a  half  north  of  VI V 5  Dickenson 
wie  the  limit  on  the  west  line  a  little  more  than  a  mile  from  V IV ;  Hub- 
^^'s  map  is  nearly  correct. 
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Sqftemb€r22fp.m.-^iBTted  firom  the  nordieast  comer  of  range  81^ 
township  39;  followed  the  north  S.  line  south  three  miles;  land  at  far 
descending,  then  undulating;  after  about  diree  quarters  of  a  milet^ 
ginning  to  ascend  rapidl v,  and  the  first  section  corner  south  is  nery  m 
the  summit  of  a  high  ridge  of  trap;  (barolneter;)  trap  soil  and  fine  mi|l 
timber  ever^here.    After  passing  first  mile  comer,  first  a  steep  deseei; 
then  several  low  ridges  with  no  rock  in  place;  then  another  high  ri^ 
one  mile  and  a  half  south  of  the  northeast  comer;  from  this  ridge  to 
ond  section  comer,  or  44 >  ^^^^  ^^^  uneven;  ridges  or  knobs  with 
rock  in  place;  much,  hemlock  and  .soft  wood;  first  half  of  third 
levels  with  soft  wood;  afterwards  very  uneven;  poplar,  birch,  and  cedi; 
camped  at  ^f .    I  place  the  limit  of  the  trap  and  sanastone  one  quarter  of  t|  ^ 
mile  north  of  -}4,  to  the  Minnesota  Company's  location,  three  miki; 

Kassed  first  a  wide  ridge  covered  with  a  tangled  cedar  thicket;  seed 
alf  mile  more  hard  wood  and  more  level ;  soil  unifonnly  a  red  clay;  ofli 
half  mile  country  ragged  and  uneven;  red  clay  soil;  soft  wood;  samet 
the  second  section  comer.  After  passing  second  comer,  the  grouadi 
first,  for  about  one-sixteenth  of  a  mile,  is  ragged;  then  follows  a  len 
plateau,  gently  rising  to  two  and  a  half,  level  of  \{;  trees  hemlock,  & 
sprace,  and  maple.  After  passing  the  quarter-post  the  ground  rises  to  tli 
third  mile  comer,  or  i^fHf;  trap  everywhere  in  place;  maple  and  bes 
lock.  I  place  the  limit  o£  the  trap  on  this  line  about  one-sixteenth  oft 
mile  west  of  |||1|. 

September  23,  p.  m. — Sent  Dickenson  north  fipom  the  cabin  of  tii 
Minnesota  Company  on  98,  and  Mclntyre  northwest  on  the  road  totii 
Ontonagon  river,  and  took  the  south  line  myself.  After  leaving  the  lii^ 
trap  ridge,  along  the  top  of  which  rans  the  east  and  west  line  halving  Ai 
township,  the  ground  descends  gently;  a  vein-like  mass  of  epidote,  c(» 
taining  seams  of  quartz  or  spar,  with  particles  of  metallic  copper.  Tk 
Augments  of  epidote  are  often  covered  with  a  thin  coating  of  carbonateii 
copper,  which  sometimes  also,  with  decomposed  epidote  and  earthy  n^ 
ter,  forms  thin  seanis  of  a  greenish  color  in  the  rock ;  these  are  looked 
upon  by  the  miners  as  a  very  rich  ore.  There  are  several  good  cabins* 
this  location,  and  others  are  being  erected.  Twelve  miners — all,  III^ 
lieve,  Cornish  men — were  at  work,  and  all,  as  usiual,  very  sanguine.  TIk 
location  is  not  well  situated,  the  roads  being>  fsom,  the  nature  of  thesoi 
very  bad,  and  transportation  diflBcult.  The  company  proposed  to  &^ 
stamping- mills  at  once.  On  the  whole,  appearances  at  ttus  location  0 
encouraging  enough  to  iustify  the  prosecution  of  mining,  though  thealj 
sence  uf  trae  veins  renders  the  ultimate  success  of  the  mine  a  matteii 
some  uncertainty.  In  the  shafts  above  mentioned  the  epidote  apped 
to  grow  richer  in  copper  in  proportion  to  the  depth  of  the  shaft;* 
'^  vein  "  at  sixty  feet  was  about  eighteen  inches  in  width. 

AspinwaU^s  location* 

About  a  quarter  of  a  mile  west  of  the  cabins^  on  the  O.  T.  N.  O 
pany's  location,  range  41,  township  49,  section  11.  General  charactf 
precisely  similar  to  those  above  mentioned.  The  epidote  is  less  rick^ 
copper  than  on  the  neighboring  location.  Two  vein-like  masses  of^* 
dote,  mixed  with  quartz  and  spar,  meet  at  right-angles,  north  and  sop 
and  east  and  west.  Two  shafts  have  been  sunk  in  the  course  of*  pi, 
vein,  or  dipping  about  48^  towards  the  north,  the  first  being  30,* 


11' 


L 

I: 


•■i 


r>! 


^ 


\ 


70^  [  1 ] 

*cond  60  feet  in  depth.  The  epidote  is  supposed  to  becotne  richer  with 
le  depth  of  the  shaft,  as  on  the  other  locations;  appearances  are  perhaps 
3t  quite  so  favorable  as  on  section  12.  Traces  of  ancient  mining  opera- 
ons,  sin^ilar  to  those  on,  location  9S,  have  been  observed  at  several  points 
n  this  range.  Then  comes  a  knob  of  trap  called  tha  "  South  Brother;" 
f^r  which,  the  ground  is  either  level  or  very  gently  descending  to  second 
tile  corner,  or  f  |||5.  For  the  first  half  mile  south  of  the  location  the 
raber  is  hemlock,  gradually  becoming  mixed  with  white  and  yellow 
ich  dnd  maple  as  we  go  south .  Alter  passing  the  stream  near  the  second 
lile  corner,  a  thick  undergrowth  of  cedars,  &c.,  is  met,  and  the  general 
:^arance  of  the  country  indicates  sandstone!  I  place  the  limit  of  the 
ap,  at  the  stream,  a  little  to  the  north  of  corner  |}|iJ,  which  must  be 
2ry  near  the  truth;  measured  the  high  ridge  south  of  the  Ontonagon 
onipany^s  cabin,  at  its  highest  point;  weather  unfavorable.  24th,  returned 
the  lake;  found  the  limit  of  the  trap  about  2A  north  and  one  mile  west 
'  the  Minnesota  cabins.  The  trail  is  not  laia  down  on  the  map,  but  I 
'lieve  this  is  correct. 

Boyd^s  location. 

Thursdat/y  AugusL  10, —Left  the  mouth  of  Iron  river  about  8  o'clock, 
id  reached  Boyd's  location  at  4^  p.  m.     From  the  mouth  of  Iron  river 

the  second  crossing  of  the  same  the  rock  appears  nowhere  in  place, 
It  everything  indicates  sandsjtone  or  conglomerate;  trail  to  Boyd's  loca- 
^n  turns  off  about  2 J  miles  from  the- second  crossing  of  Iron  river. 
ier  crossing  a  swamp  about  a  few  hundred  yards  in  width,  a  well  blazed 
lil  leads  to  the  location,  a  distance  of  about  six  miles.  On  the  location 
a  small  clearing  and  two  log  huts;  trap  well  in  place  everywhere.  Near 
5  bed  of  the  stream?  close  to  the  farther  cabin^  occurs  a  mass  of  epidote 
tk  passing  into  the  trap,  and  containing  specks  of  metallic  copper.  A 
v-  hundred  weight  of  trap  has  been  here  thi:own  out;  show  of  ore  very 
or  indeed.  At  the  southeast  corner  of  location,  near  the  top  of  a  trap 
ff  200  feet  high,  occurs  another  mass  of  epidote  rock,  which  has  been 
posed  in  searching  for  copper.  The  mass  is  about  six  feet  in  breadth 
10  in  length.  It  presents,  superficially,  the  characters  of  a  vein,  but 
sses  into  the  trap  on  each  side  and  above,  so  as  to  be  no  longer  distin- 
ishable  at  the  distance  of  a  few  inches.  A  few  particles  of  copper  are 
ind  in  the  epidote,  but  the  appearance  of  the  whole  is  most  unpromis- 
?-  From  the  top  of  the  chtf  a  fine  view  was  obtained  to  the  east  and 
ith,  extending  over  low,  well-wooded  ridges  to  a  range  of  hills  30  or 

miles  distant.  Red  oxide  vein  about  a  quartt^r  of  a  mile  west  of  the 
^ius,  near  the  trail.    At  this  place  a  small  clearing  has  been  made, 

one  corner  of  which  a  few  tons  of  trap  have  been  thrown  out  in 
i^ch  of  ore.     The  trap  is  very  hard  and  compact,  containing  epidote^ 

d  often  covered  with  a  greenish  stain.  On  C.  The  seams  are  filled 
th  thin  plates  of  a  red  crumbling  mineral,  doubtless  laumonite.  The 
dote  has,  as  usual,  some  resemblance  to  a  vein,  but  there  is  boreal 
n,  and  no  specimens  of  copper  or  oxide  of  copper  could  be  found. 
te  red  oxide  said  to  have  been  found  here  was  doubtless  derived  fiiom 
all  jrieces  of  metallic  copper  which  had  gradually  become  oxidized.  A 
le  further  on  the  trail  another  similar  opening  is  found,  but  no  copper. 
Part  ii— 45 
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On  the  whole,  I  see  no  reason  to  report  fevorably  of  this  location.  No% 
now  to  be  seen  would  justify  a  continuance  of  mining  operations  aiir 
place. 

Stevens^s  location^  range  41;  township  49;  section  12,  northwest  cona(\ 

section. 

Ohio  Trap  Rock  Company;  general  character  a  compact  trap 
containing  much  epidote,  mixed  with  quart:?  and  calcareous  spar.  1 
epidote  generally  assumes  the  form  of  veins,  intersecting  the  trap  a; 
different  directions,  but  perhaps  chiefly  east  and  west  or  north  and  sonll 
In  one  of  these  '^  veins,'*  running  through  the  hill  nearly  east  and  w«t 
dipping  about  36^  north,  two  shafts  of  60  and  40  feet  have  beens 
from  tv^hich  large  quantities  of  epidote  rock,  mixed  with  spar,  havebea 
taken.  The  epidote  rock  is  frequently  very  rich  in  copper,  though  as  ji 
no  large  masses  have  been  found.  The  copper  is  also  disseminated, 
though  sparingly,  through  the  quartz,  so  as  to  present  specimens  rpso 
bling  tliose  from  the  cliff  mine  The  epidote  is  often  crystalline.  Attii 
bottom  of  the  hill  a  drift  is  in  progress  to  meet  the  two  shafts.  Ill 
hill  is  about  130  fket  in  height,  and  the  distance  to  be  driven  300  fei 
following  the  apparent  course  of  the  vein.  Other  Openings  have  h« 
made  on  this  location,  and  even  in  the  same  hill;  but  they  cdl  present tk 
same  general  character. 

Wednesday y  Septcfnber  13. — Algonquin  location.  Cabin,  June  4,f 
m.,  barometer  730.5, 

June  20, 1848. — Being  detained  until  this  time,  owing  to  the  r^ 

Sence  of  government  in  providing  the  necessa:ry  funds,  it  was  not  tilli» 
ay  that  we  were  enablea  to  start  for  the  lake.  Lejd  Boston  this  moruiif 
in  company  with  the  other  persons  attached  to  the  survey;  stoppidi 
Northampton  to  procure  certam  things  requisite  for  the  summer  campaiji 

June  21. — Left  Northampton  and  reached  Albany  this  evening.  U 
Albany  «t  7  p.  m.  ' 

June  22. — Arrived  at  Buffalo  at  9  p.  m. 

Junei'i. — Left  Buffalo  this  evening,  and  reached  Detroit  at  7  a.  n^ 
June  26. 

June  26. — At  Detroit;  repaired  sextant,  &c. 

June  27. — Left  Detroit  at  10  a.  m.,  on  steamer  Detrpit,  for  Sault  Sfc 
Marie. 

June  29.— Reached  Sault  Ste.  Marie. 

June  30  to  July  6. — Remained  at  the  Sauk;  took  numerous  obsciti 
tions  to  rate  chronometers,  which  have  changed  their  rates  materiil 
since  leaving  Boston. 

July  7. — Left  Sault  by  propeller,  and  arrived  at  Copper  Harbor  July?i 
at  3  p.  m. 

Jutu  9,  Sunday, — ^Remained  at  Brockway's,  the  day  being  rainy. 

July  10. — Removed  our  Quarters  to  the  fort;  cloudy;  no  observatkn^ 

July  11  to  18.— Remained  with  Mr.  Joy,  at  Copper  Harbor,  while*" 
the  other  gentlemen  went  over  to  Lac  la  Belle,  it  being  necessary  W 
some  one  should  rate  the  chronometers,  which  have  materially  chaup^ 
their  rates. 

July  19. — Left  for  the  Ontonagon  region,  camped  near  Agate  Haite^ 
being  overtaken  by  a  violent  gale  of  wind  and  rain. 
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fufy  20. — Strong  bead  wind;  got  no  farther  than  Eagle  river  to-day. 

rii/y  21. —Heavy  gale  this  mornings  being  unable  to  leave,  we  visited 

i  Cliff  ixttne;  after  dinner,  the  wind  having  somewhat  subsided,  we 

rted  aad  reached  the  Portage  at  dark,  where  w«  camped. 

Acfy  22. — ^Took  dme  observations  this  morning,  and  rowed  against  a 

)Bg  head  wind  lo  Salmon  Trout  river,  where  we  camped. 

hdy  23 — Sailed  to  the  Ontonagon  river. 

^ufy  24.^  Wind  Uowing  down  the  Idke  to-day,  almoeta  gale,  and  could 

ptoceed^    Took  observatio|is. 

ttiy  25 — Rowed  to  Iron  river;  wind  strong  down  the  lake;  could  pro- 

i  no  further:    Saw -Messrs.  Burt's  packmen,  and  learned  that  they  are 

dividing  in  the  region  of  Agogebic  lake  this  summer.    Took  observa- 

htfy  26.--C]oudy,  cold,  and  rainy.  Rowed  against  head  wind  to 
sq^isie  river. 

ktip  27. — High  wind  ftom  northwest.     Remained  at  Presq'isle  river; 
imioed  the  rocka,  and  made  sketches.    Made  observations. 
Wy  28.— rRowed  Co  Montn^al  river,  and  camped  ^    Saw  Mr.  Ives,  linear 
veyon 

hdy  29. — ^Rain  all  day.    Remained  in  camp, 
9umdayj  ,My  30. — Violent  rain-storm  all  day.    Remained  in  caknp. 
hdyil, — ^Dr.  Gibbs  left  ht  falls,  to  make  barometrical  section  across 
coon  try.    I  remained  with  Mr.  Joy.  and  took  astronomical  obsetva- 

hmgtui  1, «.  n^. — Toek  time  and  latitude  observations  for  the  determi* 
ion  «f  the  position  of  this  point.  P.  m .,  measured  aection  barometrically 
os8  to  the  Upper  Falls,  and  made  drawings  of  the  scenery;  examined 
geological  structureof  the  regicm.  Measured  the  height  of  the  fills 
ometrically. 

iugutt  2. — Retamed  to  mouth  bf  river,  measuring  section  apross  Con- 
menite  hlN.  Took  observations  for  time  and  latitude.  Messrs.  Keller 
1  Maroon  passed  this  day. 

iuguit  3  .-^Rowed  to  Black  river,  and  camped .  Took  time  and  latitude 
iervations. 

iMigtai  4.— Northe^t  storm.    Rowed  to  Carp  river,  and  camped  at 
rp  river.    P.  m.  cleared  up,  and  we  took  time  observations. 
iuguM  5.^-Took  time  observations,  and*  rowed  to  MendenhalPs  ware- 
ise.    Camped,  and  measured  barometrical  section  to  Carp  lake,  and 
ik. 

Sunday^  Angtmi  6. — ^Measured  anotlier  barometrical  sectipn  across  the 
ace  to  Carp  lake,  and  returned,  as  we  wished  to  fix  the  height  of  the 
e  as  accurately  as  possible. ^  The  observations  of  to-day  ^md  yesterday 
^ee  to  ten  inches.^  P.  m.,  started  with  Dr.  Gibbs  to  measure  the  heights 
principal  points  of  Porcupine  mountains.   Measured  to  Carp  lake  again, 

1  thence  to  location  of  Dela van  Company ,  where  we  took  possession  of 

2  of  the  deserted  houses. 

4ugu9i  7.— Measured  barometrically  a  section  across  the  ridges  of  Por- 
wne  mountains,  and  back  to  shore  of  Lake  Superior. 
i»gt»i  8.— Rowed  to  warehouse  of  Union  Kiver  Mining  Company, 
I  camped.    Dr.  Gibbs  proceeded  on  to  Iron  river  to  examine  Boyd's 
Uioa.   I  spent  the  rest  of  the  day  in  examining  the  geology  of  the  east-^ 
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ern  flank  of  the  Porcupine  mountains^  laying  down  the  details  on  the  tm' 
ship  plats. 

August  9. — Exploring  the  geology  of  the  adjacent  sections;  details* 
corded  on  township  plats.     Measured  heights  of  principal  points. 

Aufru^  10. — Rain.  P.  m.  examined  the  western  portion  of  towD$li?p 
recording  Obserrations  on  township  plats^  and  making  barometrical  m 
surements.  . 

August  11. — Proceeded  to  abandoned  mine  of  Union  River  Compan 
and  thence  to  Carp  river  to  determine  limit  of  conglomerate  and  amygdit 
loidal  trap,  and  niea$iire  heights  of  principal  points.  |l 

August  12. — Rowed  to  Iron  river;  time  and  latitude  observations.  Dijf 
Gibbs  returned  from  Boyd's  location  to  Iron  river.    Rowed  on  to 
the  Ontonagon 7  and  canjped  on  sandy  beach ,  about  four  miles  east  of 
river^  the  wind  being  ahead. 

August  13. — Northeast  storm.    Rowed  about  amile,  and  the  wind 
waves  being  too  high ,  we  were  obliged  to  camp  again. 

August  14. — Northeast  gale.     Could  not  move  from  this  spot. 

Ai^ustXb. — Rowed  y  with  great  difficulty  and  some  danger,  agai 
heavy  head  sea,  to  Ontonagon  river,  and  immediately  proceeded  to  locauaj 
98,  distant  about  twelve  miles. 

August  16. — Examined  location  98  and  its  neighborhood;  and  measoii] 
barometrically  principal  heights. 

August  17. — Returned  to  mouth  of  Ontonagon  rWer. 

August  18.— Remained  at  the  mouth  of  the  river  to  make  necessary  c^ 
servations  for  determining  the  position  of  this  place^  Dr.  Gibbs  leftr 
ejtamine  the  locations  of  Ohio  Trap  Rock  and  others. 

August  19.-^At  Ontonagon;  time  and  latitude  observatioiis  and  cab 
lations.     Dr.  Gibbs  rettirned  to  camp. 

August  20. — Raiin.    Rowed  to  motuh  of  Fire-^teel  river,  and  camped. 

August  21. — Heavy  rain  all  day.  Went  to  location  ©f  Algonquin 
pany  distant  two  miles  by  riVer  to  warehouse,  and  thence  nine  iDilesHI  ^ 
road.  The  country  is  gently  rising,  and  no  rocks  to  be  seen  in  pla«ij  i 
we  strike  the  trap  range,  about  two  miles  from  the  cabins.  LoeatioDd^ 
serted. 

Augtist  22. — Examined  the  abandoned  workings  of  the  compaoy^s^ 
returned  to  lake  shore  in  rain  storm. 

August  23. — Rowed  to  Salmon  Trout  river,  and  camped. 

AugiAst  24. — Rowed  to  Eagle  river. 

August  25.— Rowed  to  Copper  Harbor,  having  been  ordered  by  ft 
Jackson  to  return  after  having  m$ide  the  necessary  barometrical  andas^ 
nomical  observations  for  the  completion  of  the  geological  map  of  the  dist^ 
between  the  Ontonagon  and  Montreal  rivers.  Dr.  Jackson  has  proini* 
us  that  we^hall  explore  a  section  through  from  L'Anse  to  theMenomooc^ 
and  for  this  purpose  we  have  been  ordered  to  return  to  Copper  Hart**- 
On  returning  we  found  Dr.  Jackson  and  his  party  here,  where  they  1^ 
been  most  of  the  season.*   Mr.  Poster  and  Mr.  Hill  have  nearly  compk** 

a  fine  map  of  Keweenaw  point.t 
August  26  to  ^September  2. — Remained  at  Copper  Harbor,  awailinj^ 


•  Exploring  the  geology  and  mineralogy  and  mines  of  Keweenaw  point C.  T.  J.      ^ 

't  Map  drawn  by  William  Schlatter,  the  diaughtiman,  nod  ii  wu  colored  frtMA  therote<" 
lurveyaofmyielt'and  party.  CXJ 


^ 
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LCkson's  movements.  Took  numerous  observations  for  determining  rate 
I  chronometers;  but  the  weather  being  veryvunfavorable;  the  results  are 
ot  of  much  value. 

September  2. — Our  plans  having  he6n  arranged,  I  left  this  mornmg^  in 
[>mpaujr  with  Dr.  Jackson  and  his  party,  for  L'Anse.  The  arrangements 
>r  the  remaining  portion  of  the  season  have  been  materially  changed,  and 
e  parties  are  now  to  be  ordered  as  follows:  Dr.  Jackson  and  party  will 
ntinue  upon  Keweenaw  point.  Mr.  Foster  and  Mr.  Hill  will  proceed 
execute  the  laborious  task  of  exploring  a  section  through  the  iron  region 
the  Menomonee.  Dr.  Gibbs  and  Mr.  Joy,  with  Messrs.  Mclntyre  and 
ckenson,  will  leave  Copper  Harbor  as  soon  as  possible  for  the  mouth  of 
re-stcd  river,  where  I  shall  meet  them  in  a  few  days.  I  shall  proceed 
theAnse  and  there  examine  the  remarkable  deposite  of  limestone  dis- 
v-ered  by  Higgins^s  party  of  linear  surveyors,  and  crossover  to  the  mouth 
Fire-steel  river  to  meet  my  awn  party,  whom  I  have  directed  to  com- 
snce  their  explorations  at  the  Algonquin  Company's  location  as  soon  as 
ey  arrive,  In  case  1  do  not  reach  that  point  before  they  do. 
Oamped  to  day  at  the  extremity  of  Keweenaw  point;  a  sudden  thunder 
■>Tm  coming  on; 

JSepiember3. — Heavy  rain .  Made  but  very  little  head  Way  •  Stopped  at  lo- 
"lion  of  Boston  and  Lake  Superior  Mining  Coinpany. 
September  A. — Too  much  wind ;  pould  not  proceed.     Made  sundry  ex- 
^inations  in  this  neighborhood  wiih  Mr.  Foster. 

'^ptemierS. — Stroirg  head  wind;  rowed,  with  difficulty,  to  point  near 
serted  fish* house  #f  the  American  Fur  Company;  and,  being  too  strong, 
^  were  obliged  to  camp  here. 

September^. — ^Rowed,  with  a  heavy  cross  sea,  to  point  opposite  Traverse 
and,  ^nd  camped. 

September  7. — Sailed,  with  ^  fine  wind,  to  Portage  lake;  stopped  for 
nner;  sailed  thence,  with  a  fair  wind,  to  Meniclier's,  near  L'Anse. 
September  8. — Started  with  Mr.  Barnes  this  morning  to  explore  the  de- 
site  of  limestone  near  this  place.  The  day  being  disagreeable,  missed 
e  trail  at  Crossing  of  Sturgeon  river^  and  were  detained,  so  that  we  did  not 
2ich  the  locality  of  limestone  that  evenitrg  Camped  near  town  liiie  be- 
'^een  ranges  34  and  35,  township  51.  The  whole  surface  of  township 
:,  range  34,  is  utterly  worthless,  being  low  and  tiret.  Sturgeon  river 
us  through  the  centre  of  the  township.  Roclc  nowhere  seen  in  place, 
^ceptonce-  Horizontal  strata  of  red  sandstone.  The  timber  is  mostly 
'Xnlock,  fir,  balsam,  cedar  and  spruce,  and  occasionally  a  large  white 

-'September  9. — Left  for  limestone  locality  early  this  morning.  It  is  at 
If ,  township  51)  range  35.  The  day  was  rainy,  and  we  had,  un- 
nunately,  but  a  small  supply  of  provisions,  so  that  our  observations  were 
niied  to  ascertaining  the  feet  of  the  existence  of  a  large  deposite  of  lime- 
>ne,  and  to  the  fact  of  its  containing  fossils.  P.  m  ,  it  rained  heavily. 
September  10. — This  morning  I  was  anxious  to  remain  and  continue 
e  exploration  of  this  interesting  locality,  but  provisions  being  entirely 
hausted,and  a  portion  of  my  party  having  orders  to  join  me  to-day  on  a 
rtain  part  of  the  trail,  and  they  being  without  a  tent  to  sheltjer  them,  I 
t  it  to  be  my  du4y  to  go  on  to  the  Algonquin  location,  not  doubting  that 
\  Jackson  would  be  anxious  personally  to  examine  this  interesting  de- 
uiM,  which  was  distant  only  one  and  a  half  mile  from  a  good  trail  to  the 
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Anse.*  I  therefore  sent  Mr.  Barnes  back  to  tbcf  Ansewith  ihespeckm^ 
and  continued  on  to  the  Aiffonquin  location,  a  good  day's  worfc,  abooMf 
miles  through  the  woods.    The  country  is  rolling  and  cut  ap  by  ravji^ 
but  the  soil  is  generally  gooi  and  covered  with  a  dense  giow^h  of  dmk 
Found,  on  arriving  at  the  Algonquin  location,  that  Meanrs.  Gibbe  andif 
and  party  had  not  yet  arrived. 

September  11. — Remained  at  Algonquin  Company's  kcatfon,  and  mi 
examinations  of  location  and  abandoned  diggings;  HMde  expferaliom 
determining  limits  of  tra^. 

September  12. — ^Made  &rther  expk)ratioD8  towards  Ae  west    Eiai] 
ined  mine.    Hill  of  trap  mixed  with  epidoieiock,  which  runs  NE. 
8W.,  elevated  about  100  feet  above  the  general  level.    Number  of 
cuts  along  side-hill;  one  is  30  feet  in  length,  and  about  10  feet  in 
the  rock  thrown  out  is  mostly  a  mixture  of  epkiote,  with  trapiock- 
runs  N.  60^  E.;  richest  ore  is  an  intimate  mixture  of  copper  and  e|i 
dote,  and  yields  a  very  varying  per  centage.     It  is  impossible  to  sajvbl 
would  be  the  value  ot  this  locality,  though  the  quantitv  of  copper  fooni 
here  ii^  very  considerable,  and  it  would  seem  decidedly  wordi  whiles 
make  farther  explorations  h^re. 

Went  to  saw-mill  of  this  company,  distant  about  2\  mUes,  om  b 
rolling  sugar  land,  underlaid  by  trap.  The  mill  is  hardly  comf^eted^ia 
is  most  miserably  built;  it  is  on  a  branch  of  Fire-steel  river.  The  to 
tion  appears  now  to  be  entirely  abandoned. 

Septetnber  13.— Started  to  exfrfore  locations  of  Douglass  Hovglitfl 
Mining  Company.  Examiiied  the  deserted  workings  of  the  compsnyiol 
their  location.  Returned  to  Algonquin  Company 'Slocation,^ and imoi 
that  Dr.  Gibbs  and  party  had  arrived  from  the  mouth  of  the  river,  ft 

Mclntyre  came  yesterday  from ,  bringing  a  written  order  to  w| 

to  return  to  the  limestone  region,  and  make  a  more  thorough  examii* 
tion  of  it,  he  himself  not  wishing  to  see  i|,  and  Mr.  Barnes  haTingi» 
fused  to  return  to  it,  although  it  was  an  easy  half  day's  walk  to  it  ftomAt 
Anse,  it  being  about  9  miles  on  a  good  tniil,  and  I^  mile  firom  the  tni 

September  14^ — To  day  it  stormed  violently,  and  we  were  unaUefe 
leave  the  location. 

September  15. — ^Dr,  Gibbs  and  party  started  west  this  morning  loei 
plore  the  trap  range  between  this  pomt  and  the  Ontonagon  river.  I  vflt 
with  our  two  best  meu  to  the  mouth  of  the  river  la  {u-ocure  the  neceasai 
provisions  to  return  and  examine  the  limestone  locality;  the  distance ti^ 
ing  from  the  mouth  of  the  river  about  30  miles. 

September  16. — ^Severe  rain  storm  j  could  not  leave  camp. 

September  17. — Heavy  rain;  but  as  vre  have  no  time  to  tose,  wei^ 
turned  to  location  of  Algonquin  Company,  and  stopped  for  the  night;  tbt 
road  was  nearly  impassable  from  the  long  continued  rains,  the  mud  o^ 
of  the  way  being  knee-deep. 

September  18. — Still  raining;  went  to  limestone  locality,  about  li 
miles,  and  camped  oh  the  hill. 

September  l^and  20.— Explored  the  deposite  of  limestone  as  thorou^ 
ly  as  possible,  and  collected  about  twelve  different  species  of  fos^ 
The  deposite  rises  to  the  height  of  about  300  feet  above  the  general  M 

*  Mr.  Whitney,  at  tin  rftrneat  requetC,  wai  tent  ^b  examine  thia  Umdstoae  bed^and  WModd* 
lo  collect  ihe  foa^ila  aod  (leiecoiiDe  ihiB  poaiiion  of  \h»  limeatoue. 
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of  the  surrounding  low  and  swampy  country.  It  lies  on  the  comer  of 
sections  13,  14,  23,  and  24,  of  township  51,  range  35.  We  struck  the  first 
limestone  near  the  quarter-post,  two  and  a  half  miles  south  of  township 
line.  Tliis  is  a  low  bluff,  with  perpendicular  walls  about  20  feet  in  height, 
which  extends  along  a  few  roos  nearly  north  and  south,  and  at  its  north- 
ern extremity  bends  to  the  west,  ana  may  be  traced  as  it  crops  out  in  a 
small  ravine  till  it  finally  disappears.  Passing  further  to  the  south,  we  next 
came  upon  the  limestone  16  the  west  of  the  line  which  gradually  rises, 
and  the  section-corner  three  miles  south  of  the  township  line  is  directly 
upon  the  summit  of  the  hill,  which  appears  to  be  made  up  of  Umestone. 
On  exploring  in  each  direction  we  found  that  the  west  line  from  this  cor- 
ner lea  us  to  a  precipitous  bluff  at  least  50  feet  in  perpendicular  height 
and  about  150  feet  above  the  valley  below.  The  limestone  is  indistinct- 
ly stratified,  and  dips  from  0°  to  30^  at  various  points  as  measured  by  me. 
It  is  a  light  buff  color,  so  quartzose  in  some  places  as  to  strike  fire.  It 
contains  numerous  fossils  at  certain  points,  but  the  greater  part  of  the 
lock  seems  to  be  entirely  destitute  of  them.  We  obtained  stems  of 
encrtnites  in  great  abundance,  othocenatites,  and  numerous  other  fossils, 
quite  difficult  to  name  from  their  imperfect  condition  and  from  the  fact  of 
their  being  only  casts.  The  country  around  is  low  and  swampy,  and  is 
only  at  rare  intervals  that  rock  can  be  found  in  place;  still  the  indications 
around  are  nothing  but  sandstone,  and  horizontally  stratified.  Now  the 
limestone  is  apparently  inclined  at  an  angle  of  30^;  and  if  this  be  the 
case,  it  seen^s  evident  that  the  limestone  is  the  oldest  rock;  though,  again, 
it  cannot  be  denied  that  the  stratification  of  the  limestone  is  very  obscure, 
and  in  some  places  it  appears  to  lie  nearly  horizontally.  If  no  other  data 
can  be  collected  than  those  which  I  have  already,  T  should  hardly  feel 
willing  to  pronounce  which  is  the  oldest  formation.  Perhaps  the  explora- 
tions of  another  season  will  enable  us  to^  decide  with  certainty.  The 
weather  was  rainy  during  the  whole  of  the  three  days  which  I  spent  here; 
and  it  was  impossible  to  remain  loiiger,  on  acicount  of  the  lateness  of  the 
season  and  the  necessity  of  attending  to  the  party  exploring  between  Fire- 
ateel  river  and  the  Ontonagon. 

September  21. — Returned  to  the  Algonquin  Company's  location. 

September  22. — Returned  to  the  mouth  of  the  river,  and  there  can^ped, 
waiting  for  Dr.  Gibbs  and  party  to  come  down  from  the  Ontonagon  and 
join  us,  to  return  to  (Jopper  Harbor — this  being  the  time  when  we  were 
directed  to  return  to  headquarters. 

September  23. — Remained  in  camp,  waiting  for  the  arrival  of  the  other 

Sunday^  September  24. — Dr  Gibbs  and  party  came  m  today. 

Scp^emV'"  25.— Gale  of  wind:  could  not  leiave. 

September  2&. — Left  at  2  a.  m.,  and,  being  feivored  by  the  wind,  reached 
Eagle  river  at  5  p.  m. 

September  27.-— Walked  to  Copper  Harbor;  which  place  we  left  on  the 
30th  for  Sault  Ste.  Marie;  which  place  we  reached  on  the  3d  of  October. 

Remained  at  the  Sault  till  the  6th,  but  were  unable  to  take  any  astro- 
nomical observations,  as  the  weather  was  clpudy,  and  has  been  ever  siace 
we  arrived  at  Copper  Harbor.     -     :     . 

We  separated  at  Mackinaw;  and  I  reached  Boston  on  the  I9th  of  Oc- 
tober* . 
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B. 

Copy  of  instructions  to  Mr.  J.  D.  Whitney,  jr. ^  assistant  geolo^ 

Sir:  In  virtue  of  authority  vested  in  me  bjr  instructions  receive 
the  Secretary  of  the  Treasury,  I  hereby  appouit  you  to  be  dijirst  a 

feologist  on  the  geological  survey  oi  the  mineral  lands  of  the 
tates  in  Michigan.  ^  ^ 

Your  secvices  will  commence  on  this  first  day  of  June,  1847,  a 
pay  will  be,' according  to  instructions  given  me  by  the  Secretan 
Treasury,  five  dollars  per  day — you  paying  your  proportion  of 
penses  of  travel,  and  for  supplies  of  provisions,  tents,  boats,  <fcc. 
vided  in  my  instructions;  your  travelling  expenses  from  your  \ 
Lake  Superior  and  back  again  to  your  home  being  allowed  yet 
government. 

It  is  my  wish  that  you  should  take  charge  of  the  western  pan 
mineral-land  district,  oeginning  at  the  Montreal  river,  on  the  hK)ui 
Wisconsin,  and  examining  the  country  eastward— keeping,  as  iar 
ticable,  in  company  with  the  corps  of  linear  surveyors  now  at  y 
that  district.  The  linear  surveyors  will  be  instructed  by  the  $ 
general  to  give  you  all  the  assistance  in  their  power;  and  you  will 
less  encamp  with  them,  and  pay  your  proportion  of  expenses  of  li 
advised  probably  by  the  surveyor  general,  according  to  my  instn 
received  from  the  Secretary  of  the  Treasury. 

In  your  survey,  you  will  please  make  careful  search  for  ores  and 
and  examine  the  different  rocks  and  minerals,  obtaining  two  speci 
each  rock,  mineral  ore,  metal,  or  fossil — one  specimen  of  each  oi 
should  be  a  fair-sized  cabinet  specipien,  for  the  use  of  the  govei 
while  the  other  should  be  of  sufficient  size  for  accurate  descrij 
analysis.  v 

You  will  be  expected  to  make  very  exact  observations  on  any 
bed  of  metalliferous  ore  or  metal  you  may  discover,  and  to  give 
details  required  (or  the  determination  of  the  economical  value  of 
calities  for  mining  purposes.  The  courses,  dip,  and  width  of  veil 
their  extent,  so  far  as  they  can  be  discovered,  should  be  ascertain 
noted  on  the  spot;  and  fair  kverage  samples  of  the  ore  should  b< 
for  chemical  analysis  and  assay. 

You  will  also  please  to  notice  the  character  of  the  soil,  and  the 
of  the  forest  trees;  and  where  you  deem  the  land  to  be  of  agri( 
value,  you  will  collect  samples  of  the  soil  for  analysis.  In  addi 
the  usual  duties  of  a  geological  explorer,  you  will  also  keep  an  a 
account  of  the  topogj-aphical  features  of  your  district,  and  make  si 
of  remarkable  or  interesting  scenery.  Barometrical  observations  wi 
<3^uired  at  2  p;  nl. ,  mean  time ;  and  also  on  all  the  hills  you  may  ascer 
time  of  observation  being  noted.  Observations  of  the  temperature  oi 
arid  of  thfe  dew-point  are  also  required,  when  practicable  to  make 
periments.  Observations  for  latitude  wiljl  also  prove  useful,  and  \? 
to  our  geographical  information,  and  prepare  the  way  for  a  series  c 
minute  t)bservations  of  latitude  and  longitude,  which  we  hope  t< 
when  furnished  with  good  chronometers. 

In  describing  the  country^  please  notice  the  width  and  general 
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r  the  rivers,  the  capacity  and  goodness  of  harbors  for  boats  and  ves- 
and  give  as  complete  an  account  of  your  observations  as  possible, 
lave  called  your  attention  to  a  few  points,  some  of  which  must  be 
)usly  requisite,  in  giving  an  account  of  the  country  you  ate  called  to 
nne;  but  I  wish  you  also  to  use  your  own  judgment  in  recording  any 
*  observations  that  may  be  regarded  as  useful  to  the  public  or  interest- 
o  men  of  science: 

Respectfully,  your  obedient  servant, 

CHARLES  T.  JACKSON, 
Geological  Surveyor  of  U,  S.  mineral  lands  of  Michigan. 
r.  JosiAH  D.  Whitney,  jr.  . 


Field-notes  for  I8i7. 

'hvrsdat/y  June  3,  1847.^Left  Boston  at  8  a.  m.  in  company  with 

srs.  Barnes  (who  act;^  as  siib-agent  on  the  survey)  and  Mclntyre  and 

[enson  who  are  employed  as  packmen.     We  reached  Albany  at  6 J  p. 

where  we  remained  till  the  next  morning.     Called  at  the  State  geo- 

^al  rooms  and  examined  the  collections  of  the  State  survey. 

fne  4. — By  railroad  to  Syracuse,  where  we  remained  over  night 

ine  5.— To  Buffalo. 

undaj/y  June  6. — We  remained  at  Buffalo. 

ine  7.— Left  Buffalo  by  steamboat. 

ine  8.— Reached  Cleveland  at  11  a.  m.,  and  Detroit  at  11  p.  m. 

ine  9.— Purchased  provisions  and  supplies  for  the  use  of  the  survey. 

tne  10.— Finished  purchases;  adjusted  sextant.     Saw  Bela  Hub- 

1,  esq.,  and  Hon.  Lycius  Lyon. 

jtne  11. — Waiting  for  the  arrival  of  Dr.  Jackson  and  party,  who  came 

J  p.  m.,  accompanied  by  Messrs.  Peabody,  Dunlap,  Channing,  and 

ir  gentlemen  attached  to  the  survey. 

me  12. — Spent  the  forenoon  in  Mr.  Lyon's  office  looking  over  maps 

Jlans  and  conversing  about  the  survey.  In  the  afternoon  I  arranged 
istributed  the  township  plats,  and  prepared  other  things  for  the  survey. 
Sunday  J  June  13. —Left  Detroit  at  11  a.  m.  in  company  with  Messrs. 
nes,  Dickenson,  Dunlap,  and  Mclntyre,  for  Sault  Ste.  Marie,  by 
imer  Champion.  Weather  clear  and  fine.  Soon  after  leaving  the 
Uh  of  the  river  the  weather  became  threatening. 
une  14. — On  getting  up  in  the  morning  we  found  that  wc  had  made 
little  headway,  and  we  were  soon  obliged,  by  the  increasing  gale,  to 
back  and  return  to  shelter  near  Whiterock,  where  we  remained  till  6 
I.,  when,  the  wind  having  moderated,  we  started  again,  and  ro-n  on 
ast  a  heavy  head  wind,  making  but  little  headway  against  it. 
me  15. — This  morning  a  strong  head  wind,  and  we  make  but  slow 
ress.  At  11  a.  m.  passed  Thunder  Bay  Island  lighthouse;  made 
!e  Presq'isle  at  2  p.  m.  Wooded  at  Presq'isle  at  4  p.  m.  Arrived 
tackinaw  at  12,  midnight.  ' 

me  16.-  Left  Mackinaw  at  1  a    m.  and  sailed  up  the  river  with  a 
t  head  wind  to  the  Sault,  where  we  arrived  at  2i  p.  m.     Stopped  at 
Ste.  Marie  House.     Saw  Messrs.  Livingston>  Gratiot,  Libby,  Bar- 
I,  Hempstead,  &c.,  &c. 
LW  specimens  of  copper  pyrites,  in  quartz,  from  Drummond's  island; 


ciugiigvu  voyaj^euis  uir  uia  Hununur,  aau  iiiitue  ^ibuoBcs  m  uu 
articles  which  we  had  omitted  at  Detroit. 

The  Julia  Palmer  arrived  to-davj  we  shall  piokably  leave  on 
aoon  as  the  next  boat  arrives  froni  below. 

Jum  18,  19,  20,  21 ,  2^.— Remained  al  the  Sault  waiting  U  (he 
of  a  boat  from  below;  made  astronomical  observatiooa  Ibr  latitude. 
June  23. — The  steamboat  Ward  arrived  at  8J  p.  m.,  bringing  Di 
8on  and  his  suite. 

JuNe  24.— Left  Sault  Ste.  Marie  by  the  steamer  Julia  Palmer  at ; 
with  our  whole  party  on  board. 

June  25. — Passed  the  Pictured  rocks  at  10-11  a.  m.;  landed  al 
island;  took  latitude  observations. 

June  26. — Arrived  at  Copper  Harbor  at  12J  a.  m. 
Simf/ay,  June  27.— Moved  to  Fort  Wilkins  this  day,  and  took 
sion;  arranged  insrruments  and  stores. 
Jvne  28. — Took  dme  and  latitude  observadons. 
June  29. — Left  Copper  Harbor  with  all  our  party,  to  visit  the  p: 
mines. 

June  30. — Visited  the  abandoned  mines  of  the  Lake  Superio 
pany ;  examined  the  heaps  of  rubbish  lying  at  the  surface.  Dr.  J 
and  others  descended  into  the  mine.  I  remained  above  and  to 
Bod  latitude  observations. 

JWy  1 . — Took  time  observations,  and  then  with  the  whole  party 

the  Chff  mine.     Measured  the  height  of  the  cliff  barometrically: 

;  vatioiis  given  to  Dr.  Jackson  at  the  time.     Examined  the  mine 

k^  F'^y  ^'^t*  "i^-  Jackson,  by  whom  the  observations  were  recorded 

2  Ji^  2. — Returned  to  Sand  boy,  and  thence  to  the  locadon  of  ll 

m  per  Falls  Company;  returning  to  Kagle  Harbor  at  6  p,  m.    Da 

J  into  the  mine  with  all  the  party.     Observaiions  recorded  by  Dr.  J 

J  Jt  Saw  at  tlie  house  large  and  fine  crystals  of  analcime ;  also  red  ai 

J   ■  or  sarcoHte.  in  beautiful  ffrouns  and  eeodes  in  vesicular  trao:  caib 
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Jies  not  being  in  my  district^  and  I  not  being-  expected  to  re- 

n,  I  did  not  record  my  observations^  but  handed  them  to  Dr» 

the  spot* 

Eletumed  to  Copper  Harbor. 

Took  latitude  and  time  observations. 

Latitude  and  time  observations.     Calculated  observations,  and 

ations  to  leave  for  the  Ontonagon. 

At  4  p.  m.  left  Copper  Harbor  in  company  with  Messrs.  Ber- 

lames^  assistant  sub-agents^  and  Mr.  G.  £.  Smith,  instru- 

man,  with  two  excellent  Indian  voyageurs,  Macadebines  anil 

Went  as  far  as  Eagle  Harbor  that  night. 
At  6  a.  m.,  weather  suffocatingly  hot,  rowed  to  Eagle  river; 
make  a  few  purchases;  left  again;  noticed  almost  every  con- 
iety  of  boulders  and  pebbles  on  the  beach;  flint/ agate,  sand- 
lomerate,  trap,  porphyry,  (red  base,  with  green  crystals^ 
estone  full  of  fossils,  corals,  cyat^ophylla,  masses  of  favorite 
/generally  small  and  much  worn.  Q^uery:  What  is  the 
ese  loose  masses  of  limestone  ?  The  rocks  exposed  along  the 
nd  Eagle  river,  are  sandstone^  fine  grained,  red  and  gray,  in 
nds  from  a  few  inches  to  a  ibot  in  thickness,  or  else  the  gray 
jch  seem  to  be  more  argillaceous  than  the  red,  and  to  contain 
af  iron,  lie  in  patches  in  the  red  variety..  The  strata  dip  to- 
ke  at  an  angle  of  from  2^  to  5^.  In  general  the  strata  become 
horizontal  as  we  apnroch  the  Ontonagon;  Beyond  the  Port- 
stone  rocks  are  from  ^0  to  60  feet  in  height,  perpeu'ticular,  and 
iimerous  caves  and  arches  at  their  base.  The  rock  shows  no 
i  action  of  Water  above  10  to  15  feet^  and  there  is  no  reason  to 
le  appearance  of  the  cliffs  at  this  point  that  the  lake  ever  stood 
[evel  than  at  present,  since  all  the  arches  might  evidently  have 
1  by  the  action  6f  the  water,  at  its  present  height,  during 
!S ,  of  wind.  The  rock  is  very  friable,  and  breaks  into  an  in- 
er  of  small  fragments  when  struck  with  the  hammer;  no 
uiic  hfe  in  any  of  the  specimens  which  we  examined,  although 
red  numerous  impressions  and  marks  which  might  readily  be 
r  the  traces  of  organic  remains.  Beyond  Eagle  river  the 
y  rise  above  the  level  of  the  lake,  ana  are  covered  by  sand, 
ince  of  the  country  inland  is  flat  and  scrubby. 
Left  OUT  camping  ground  at  6  a.  m.;  arrived  at  Elm  river  to 
w  Mr.  Higgins,  the  younger,  who  informed  mo  that  his  father 
ding  on  and  near  the  fifth  correction  line,  and  that  we  should 
et  him  at  the  mouth  of  the  Ontonagon  river.  Sailed  from  Elm 
find  wind,  and  qainped  at  dusk  on  the  sand  about  four  miles 
igon.  Rocks  brownish-red  sandstone,  perfecdy  flat,  and  break- 
^e  and  perfect  rhombohedra. 
Reached  the  mouth  of  the  Ontonagon  at  8^  a.  m.,  weather 

hot,  and  mosouitos  very  annoying.     Wrote  to  Dr.  Jackson 
im  of  pur  arrival.    Judge  Burt  had  not  yet  been  at  the  mouth 

Mr.  Higgins  had  left  the  day  before,  taking  all  his  provisions 

;  true ;  Mr.  Whitney  never  handed  ni«  any  of  bin  obaenrtitiona  concerning  any 
I  on  Keweenaw  point.  I  took  him  with  me  to  ahow  him  the  miiiea,  ao  aa  to  pro- 
aerrationa  elaewhere* 

C.T.J. 
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east  of  the  place  where  the  fifth  correction  line  rroBSes  the  riTCt 
Higt;tfls  advised  us  to  wait  here  till  Judge  Burt  arrives,  and  leave 
for  him  at  the  post  nearest  to  the  point  on  the  correction  line  to  wh 
JH  expected  to  close  tip.  He  describes  the  countiy  between  the  F 
and  this  point  as  very  uninteresting.  The  trap  range  does  not  am 
the  surface  except  tn  a  very  few  places;  only  a  few  indications  of  ( 
He  also  informs  me  that  no  limestone  occurred  in  place  north  of  Lac 
desert.  The  country  up  the  Ontonagon,  from  its  mouth,  is  tlie 
1  have  seen  in  this  region.  No  rocks  are  seen  in  place;  the  ban 
from  seven  tn  ten  feet  above  the  river,  and  covered  with  a  fine  gro 
elm,  lynn,  sugar  tnaple,  black  and  white  birch,  spruce,  white  pin 
sam  fir,  cedar,  hornbeam;  also  an  abundance  of  wild  roses,  gooseb 
raspberries.  Several  persons  have  made  clearings  on  the  river  bank 
buih  small  shanties,  nearly  all  of  which  were  deserted  at  the  iti 
passed.  Potatoes  were  thriving.  Saw  at  the  mouth  of  the  river  ma 
native  copper,  with  red  oxide,  from  Boyd's  location. 

July  10.— This  morning  started  with  Mr.  Higgins,  and  went  two 
east  on  the  fifth  correction  line,  leaving  three  letters  for  Judge  Bun 
many  quarter  posts.  No  rocks  seen  in  place  anywhere  on  the  line, 
whole  country  is  broken  by  frequent  ravines,  nr  hog-backs,  as  ih 
(»ltod,  caused  by  the  action  of  currents  of  water  on  the  clay  which 
the  rocks  to  a  great  depth.    The  timber  is  most  hemlock  and  sugar  i 

Jidy  II. — Left  this  morning  for  the  location  of  Ihe  Ontonagon  ! 
Company.  Vein,  or  vein-like  mass,  of  epidote;  runs  in  drift  iwi 
east,  south  80°  west;  on  top  of  hill  bears  south  9°  east.  Extremity 
bluff  been  from  hill;  bears  north  25°  west;  width  uncertain.  Massi 
dote  with  quartz,  calc  spar,  chlorite,  epidote  rock,  amygdaioidal  ( 
filled  with  calc  spar.  A  drift  is  run  in  30  feet,  with  a  side  cut  to  m 
vein.  Epidote  irregularly  distributed  through  the  rock;  no  signs  of; 
lar  wall  rock  remarked.     Epidote  crystalline,  and  slightly  decoii 
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,  too,  at  some  distance  from  the  main  body  of  the  epidote,  large 
hes  of  trap  apparently  gradually  passing  into  epidote  rock,  without 
marked  line  of  junction  being  seen. 

1  the  drift  nearest  to  the  top  of  the  hill,  which  is  driven  only  a  few  feet, 
rock  becomes  entirely  decomposed  after  a  short  exposure  to  the  air; 
;  little  or  no  copper  is  seen.  In  digging  for  the  wheel-pit,  at  the  bot- 
<of  the  ravine,  a  mass  of  pure  copper,  weighing  50  pounds,  was  thrown 
Opposite,  a  few  feet  higher  up,  the  epidote  is  seen  again,  but  no 
per;  but  quartz,  which  contains  a  few  specks  of  native  copper.  In 
erto  test  the  value  of  the  deposite,  Mr.  Cushman  must  sink  upon  it  at 
lowest  drift,  and  see  whether  the  quantity  of  copper  increases.  Uu- 
s  the  quantity  of  copper  increases,  the  mine  must  be  abandoned. 
The  rocks  on  the  road  from  our  camp  to  Cushman 's  are  conglomerate 
side  hill  2^  miles  from  the  river,  and  there  trap.  The  timber  is  mostty 
pie.  A  few  black  oaks  are  seen  upon  the  hills  near  Cushman 's. 
fuly  12. — To  day  started  for  Cushman's,  intending  to  make  an  exam- 
tion  of  the  trap  range  on  and  near  the  west  branch  of  the  Ontonagon> 
luding  Mendenhall's  location,  the  United  States  Mining  Company's, 
.,  &c.,  to  endeavor  to  trace  the  origin  of  the  famous  copper  rock. 
)ut  a  quarter  of  a  mile  from  our  camp  met  two  of  Burt's  packers,  who 
•e  in  search  of  provisions  for  the  two  parties  of  John  and  Austin  Burt. 
Ige  Burt  himself  is  on  the  boundary  line  between  Wisconsin  and 
higan.  He  will,  however,  soon  be  here,  as  he  has  no  provisions  left, 
int  our  men  and  boat  to  the  mouth  of  the  river  to  transport  provisions 
Messrs.  Burt,  inasmuch  as  I  expected  to  be  attached  to  their  party, 
i  conaidered  it  my  duty  to  further  their  interests  as  far  as  possible.  Mr. 
nard  left  with  one  of  the  packers  to  find  one  of  the  Messrs.  Burt,  and 
>rni  him  of  our  arrival.  I  remained  in  camp,  cbpying  a  map  of  this 
ion  for  our  use.  Our  boat  returned  in  the  evening  with  provisions  for 
Ige  Burt. 

hily  13.— Our  boat  and  men  started  up  the  river  with  provisions  for 
Ige  Burt.  X  remained  in  camp  waiting  for  the  arrival  ol  some  of  the 
ties.  Examined  the  clay  hills  in  the  vicinity,  of  the  Ontonagon,  and 
a^ured  their  height.  Our  boat  returned  this  evening,  having  with 
iculty  ascended  as  far  as  Baltimore  creek,  with  1^  barrel  of  flour  and 
f  a  barrel  of  pork. 

^uiy  14. — To-day  Mr., Bernard  returned,  having  seen  Mr.  Austin  Burt, 
I  examined  the  diggings  of  the  Vulcan  Compaiiy.  They  are  mining 
he  clay  for  trap  rock,  without  aim  or  object.  The  Messrs.  Burt  will 
at  the  correction  line  on  Saturday. 

^uly  15. — Left  camp  this  morning  to  explore  in  the  neighborhood  of 
shman's.  A  blast  put  in  this  morning  brought  out  a  few  pieces  of  de- 
iiposed  epidote,  containing  a  litde  native  copp^,  and  surrounded  by 

oxide  and  green  carbonate  of  copper.  Width  of  rock  filled  with 
dote,  calc  spar,  and  quartz,  about  16  feet  at  surface  of  cliff.  In 
sting  for  the  wheel-pit  they  have  taken  out  some  native  copper  from 

compact  trap,  where  it  occurs  in  small  quarter  to  half-inch  veins  of 
nionite  and  quartz,  on  the  banks  of  the  stream.  Determined  the 
irse  of  the  vein-like  mass  at  Cushman's  to  be  north  76^  east,  south 

west;  measured  barometrically  the  cliff  in  which  the  mine  is  situated, 
er  dinner  we  started  for  the  copper-rock  road,  but  a  tremendous  thun- 

sho wer  burst  over  our  heads,  and  we  were  soon  drenched  and  beroired. 


«ral  others  adjoining.  Diggings  near  the  house  examined;  anms  o 
bish  has  been  thrown  out,  mostly  trap,  with  epidote  intermixed, 
■vfeiy  little  copper.  The  ezcaration  is  at  the  base  of  a  trap  cliff  aboc 
feet  in  height.  No  regular  vein  could  be  perceired.  Excavation  fill 
vith  water.  The  company  hav>e  exi^ored  several  epidote  masse 
have  met  with  but  little  success.  Remained  here  during  the  rest  ( 
afternoon  during  a  tremendous  thunder  storm,  which  eSectuail] 
vented  further  exploration. 

Jtdf  17. — Left  the  United  States  location  early  in  the  momin; 
proceeded  neariy  west  to  No.  295,  where  the  Ohio  Trap  Rock  Ooo 
has  a  cabin,  and  has  been  exploring.  There  are  three  men  now  o 
location.  Here,  as  well  as  at  the  United  States  location,  they  h 
clearing  planted  with  potatoes.  Peas  were  neariy  fit  to  eat,  and 
carrots,  and  lettiice  were  looking  up.  From  the  cabin  we  went 
two  miles  south  to  the  cabin  occupied  by  the  American  Exploring 
pany.  This  company  has  no  permit  or  lease.  The  house  is  i 
high  trap  cliff,  which  rises  at  an  angle  of  46^^  to  the  height  of  30 
above  the  cabin,  or  400  feet  above  the  river  at  its  base.  We  climt 
the  &ce  of  the  cliff  over  angular  fragments  of  trap  rock  of  all  forai: 
soon  reached  the  summit,  where  they  have  open^  a  vein  of  quart 
epidote  containing  native  copper.  The  bluff  here  runs  neariy  nort 
south,  and  the  course  of  the  vein  is  also  nearly  east  and  west.  It  dip 
A7°  to  49°  to  the  north.  The  vein  has  been  traced  for  i  consid 
distance  along  the  brow  of  the  cliff.  It  varies  much  in  width  and 
acter.  In  one  place  it  measured  12  inches  in  width,  and  consist 
partially  decomposed  epidote  and  chlorite;  wall-rock  well  defined 
'  erally  separated  by  selvages  of  chlorite  or  argillaceous  slaty  subs 
In  a  few  feet  distance  the  vein  narrows  to  three  inches,  and  cons 
quartz,  with  radiated  epidote  and  native  copper,  and  red  oxide,  i 
curious  Vermillion  hue,  and  much  stained  with  carbonate  of  c 
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in  the  same  cliff,  where  the  Ohio  Trap  Rock  Company  has  made 
^ht  explorations.  Vein  epidote  and  quartz  in  trap,  runs  nearly  east 
I  west;  dips  to  porth  45°.  This  is  more  properly  a  vein-like  mass 
in  a  vein,  and  its  true  nature  and  value  cannot  be  determined  without 
ther  exploratioiis.  The  epidote  has  thin  films  of  copper  between  the 
:iirai  joints,  and  contains  tnis  metal  disseminated  through  it  in  fine 
tides,  like  specimens  fi^m  Isle  Royale. 

rhe  company  has  done  no  regular  mining  as  yet,  but  expect  to  com- 
nce  soon  with  a  gang  of  miners.  After  examining  another  cut  which 
s^  had  made  in  another  vein-like  mass,  similar  in  character  to  the 
ters  we  had  seen,  we  returned  to  the  cabins,  where,  in  the  absence  of 
5  proprietors,  we  ate  up  everything  that  we  could  lay  hands  on.  Mr, 
Big,  the  agent,  said  that  they  had  wasted  much  money  on  the  ex- 
piation of  their  location,  in  order  to  discover  the  real  nature  of  the 
i-ns.  He  says — ^what  we  ourselves  have  also  discovered — that  on  the 
>s  of  the  cliffs  or  ridges  epidote  i&  everywhere  found,  without  being 

Tegular  or  workable  veins;  also  that  there  are  many  north  and  south 
ts  or  depressions,  in  which  loose  masses  of  epidote  have  been  found 
utaining  copper.  These  have  been  frequently  mistaken  for  veins,  anci 
^ebeen  reported  as  such.  After  dinner  we  returned  to  the  United 
ates  location,  and  firom  theace  home  to  our  camp  at  Cashman's  ware- 
use. 

Sunday ^  July  18. — Remained  in  camp. 

July  19. — Remained  in  camp  waiting  forjudge  Burt,  whom  we  expect 
ery  moment.  Copied  map  of  districtbetween  Montreal  and  Ontonagon . 
3ssrs.  Randolph  and^other  gentlemen  passed  up  the  river.  In  the  eve- 
ng  our  boat  returned  from  the  mouth  of  the  river,  bringing  a  letter  from 
~.  Jackson,  who  is  making  a  picturesque  tour  round  the  lake  on  board 
e  Julia  Palmer.* 

July  20.— Crossed  river  and  measured  the  plastic  clay  bluffs  rising  from 
e  edge  of  the  river  the  other  side  of  the  urand  rapids.  Found  in  the 
ty  pebbles  of  all  sorts — among  othei's  limestone  and  corals;  clay,  dark 
i,  tough ;  and  good  growth  of  timber,  mostly  hemlock. 
Two  of  Burt's  packmen  came  in  and  gave  us  the  welcome  intelligence 
at  their  parties  would  meet  here  to-day  or  to-morrow.  Weather  rainy 
id  suffocatingly  hot. 

July  21.— Judge  Burt  came  in  this  morning,  and  taking  our  boat  tod 
en,  and  accompanied  by  Mr.  Bernard,  descended  the  river  for  provisions; 
t  retarned  the  same  evening. 

July  22. — ^Austin  Burt  came  in  this  morning,  and  John  Burt,  with  their 
inies,  in  the  afternoon;  so  that  we  were  in  the  midst  of  a  pretty  large 
semblage,  including  some  of  Mr.  Higgins's  packmen.  Judge  Burt 
i-ve  us  much  information  with  regard  to  the  country  he  had  traversed 
is  season  and  the  last.  Below  the  trap  range,  which  extends  along 
^rth  of  the  Ontonagon,  the  rocks  are  rarely  to  be  seen  cropping  out.  All  the 
urties  described  the  features  of  their  last  lines  as  the  same,  namely:  low 
3tp  knobs  rising  at  considerable  distances  from  each  other,  and  destitute 
mineral  contents.    On  the  boundary  liiie  between  the  forks  of  the 

^  Tbi«  is  a  eross  misrepresentation,    l  was  on  m^  voyage  to  Isle  Royale,  end  in  this  trip  to 
Pointe  and  Isle  Royale  was  constantly  occupied  with  geological  and  astronomical  obaer* 
Sons. 

C.  T.  J. 
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Montreal  and  Lac  Yicux  desert,  Judge  Burt  found  the  rock  in  pla 
twice;  it  was  sienite.  The  Judge  found  the  most  interesting  conn 
year,  marked  on  the  map  as  trap  and  hornblende  slates.  He  descri 
iron  region  as  one  of  great  interest.  It  would  be  impossible  to  do  ar 
in  this  part  of  the  country  without  a  solar  compass,  as  the  needh 
quently  reversed.  Judge  Burt  is  making  a  geological  survey,  in  c 
ion  with  his  linear  work,  as  was  done  last  year,  as  his  contrac 
same  as  then;  and,  moreover,  he  has  received  no  instructions  to 
us  into  his  parties,*  or  notification  of  our  being  in  this  part  of  the  be 
He  was,  however,  willing  to  do  all  that  he  could  for  us;  but  as  1 
not  calculated  on  any  addition  to  his  party,  he  concluded  that  he 
only  receive  one  of  our  party,  with  one  packman  to  aid  him;  he 
short  of  men,  I  despached  Mr.  Baines,  with  Macadebines,  to  accoi 
him.  They  are  to  go  in  on  Judge  Burt's  line,  and  return  on  the  i 
line  of  the  three;  and  by  going  out  on  the  E.  and  W.  Unes,  he  v 
quire  a  knowledge  of  a  strip  of  country  18  miles  wide,  especially  as 
Burt  is  willing  to  collect  specimens  from  the  other  Hnes  and  bring  th 
I  intend  in  the  mean  time,  with  Mr.  Bernard,  to  visit  the  trap  rangt 
the  west  branch  of  the  Ontonagon,  as  far  as  Agogebic  lake;  andwh 
examination  is  completed,  we  shall  return  to  the  Grand  rapids  a 
move  our  boat  and  provisions  to  Iron  river,  and  from  that  poi 
plore  the  Porcupine  mountains,  going  out  on  the  fifth  correction  lii 
exploring  on  each  side.  I  shall  return  to  Iron  river  to  meet  Judge 
party  in  about  22  days. 

July  23* — This  morning  early,  Barnes  left  with  Macadebines  to  i 
pany  Judge  Burt  upon  his  lines.     We  struck  our  tent,  and  packed 
sions  for  several  days,  and  the  necessary  instmments,  and  pocee 
Cushman's,  where  we  found  all  Burt's  parties  united.     Here  we  g 
ner,  and  proceeded  on  to  the  location  of  the  United  States  Con 
examined  several  openings  fn  the  trap  bluflF,  which  runs  near  the 
there  are  no  regular  veins,  but  patches  of  epidote,  with  spar  and 
mixed  togeth«*r,  which  may  be  found  at  almost  any  point,  especii 
the  summit  of  the  bluflFs.    The  bluflF,  here,  has  a  course  nearly  N. 
and  S.  70^  W.     The  epidote  here  contains  but  little  copper.    Fn 
bluflf,  looking  south,  we  saw  a  country  little  broken  by  any  ri( 
elevations;  in  the  distance,  say  15  or  20  miles  south,  several  low  1 
Bearing  of  southernmost  knob  S.  46°  E.     The  bluflT descends  qui 
cipitously  on  the  south  side,  say  200  feet,  to  the  Ontonagon  river, 
a  mile  distant.     Our  course  to  location  296  lay  along  the  edge 
trap  bluffs  for  a  couple  of  miles;  thence  we  diverge  a  little  to  the 
and  leave  the  edge  of  the  ridgf^s.     Distance  to  Ohio  Trap  Rock  Com; 
location  4 J  miles  from  United  States  location;  camped  here. 

July  24. — Started  at  8  a.  m.  for  the  location  which  was  worked 
Mendenhall,  and  purchased  of  him  by  the  Isle  Royale  Compan; 
since  called  the  Mendenhall  Company.  Leaving  the  camp,  we  as( 
the  steep  bluff,  holding  nearly  a  northerly  course  towards  Menden 
Ascended  100  to  150  feet,  and  then  gradually  descended,  passing  ot 
ridges  all  the  way  to   Mineral  creek,  which  we  followed  down 

mile.     On  our  way  noticed  many  boulders  of  grahite  and  one  o 

'  - 

*  Mr.  Wniuiey  had  a  letter  from  me  to  Judge  Burt,  containing  the  orders  of  the  Seo 
the  Treasfury. 

C. 


iite,  but  no  rock  in  place  till  about  one  mile  north  of  the  township  line, 
a  a  hill  descending  from  the  eastward;  on  one  side  of  which  the  rock 
as  uncovered  to  a  considerable  extent —a  sort  of  porphyry;  base,  reddish 
lartzose;  substance,  fine,  compact,  with  crystals  of  tiesh-colored  and 
assy  felspar.  On  weathered  siirfaces,  the  crystals  of  felspar  are  white, 
ing  partially  decomposed.  Proceeded  on  to  Mendenhall's,  on  Mineral 
eek;  about  one-half-mile  from  houses,  found  two  men  at  work  in  a 
le-cut  intoiiill  from  stream,  in  gravel,  trying  to  trace  the  vein  into  the 
Lp.  'l^he  gravel  was  made  up  of  huge  boulders  of  every  variety  of  prim- 
ire  rock.  There  are  now  only  two  m^n  employed  on  the  location.  A 
rge  number  of  miners  were  eimployed  for  a  year,  and  several  shafts 
xik.  The  deepest  shaft  is  about  one  hundred  feet;  but  as  it  was  nearly 
11  of  water,  we  concluded  not  to  ^  down  it.  About  $10,000.  have 
^en  expended  here,  in  mining,  clearmg  and  making  roads.  The  soil  is 
rcellent*  Potatoes  grow  admirably,  and  every  variety  of  kitchen-garden 
Liff'is  in  a  thriving  condition..  TThe  direction  of  th^  vein,  according  to 
r.  Mendenhall's  measurements,  is  N.  17®  W,,  S.  J  7*^  E.    The  vein  is 

the  conglon^erate  and  sandstone,  ^nd  consists  mostly  of  spar,  (carbon- 
e  of  lime,  which  occurs  here  in  fine  crystals,  six  sided  prisms,  dog- 
othi  variety,  and  some  rare  hemihedral  forms,)  together  with  heavy 
<xf,  (which  is  also  handsomely  crystallized,  and  in  crystalline  masseis  of 
e  cock's-comb  variety.)  The  ore  is  the  gray  sulphuret  of  copper.  Vein 
L'^es  in  width  exceedingly— sometimes  split  up  into  fine  threads,  and 
^tii-ely  disappearing  for  a  considerable  distance,  the  veinstone  seeming 

fonn  a  cement  between  the  pebbles  of  the  conglomerate.  The  richest 
eces  which  had  been  taken  out  lay  ii^  the  office;  width  ofWid  ore, 
>m  four  to  five  inches..  Only  a  few  barrels  of  rich  ore  had  been  ob- 
i  ned.  Mostly  a  poor  ore,  consisting  of  spar  mixed  with  the  conglomerate , 
id  some  sulphuret  of  copper,  yield  say  pne  to  five  per  cent.  The 
B^iD  shaft  was  carried  down  to  a  considerable  distance  below  where  ore 
iis  found,  till  the  sandstone  was  struck,  ox  till  they  had  sahdstQn^ 
tder  the  vein,  the  vein  pitching  to  the  west  at  a  gradually  increasing 
igle.  Proceeding  to  the  south,  the  vein  evidently  became  poorer;  and 
hen  they  had  sunk  on  the  vein  a  few  rods  south  of  the  main  shaft,  alnd 
Cew  feet  in  the  rock,  there  was  no  copper,  but  a  curious  itiass  of  veins 

agate,  with  calc  spar,  in  a  kind  of  altered  sandstone.  The  vein  is  here 
idently  near  the  junction  of  the^  conglomerate  and  the  trap;  and  the 
ck  ofiers  every  variety  of  form,  resulting  from  the  proximity  of  the.  latter 
ck.  In  the  bed  of  the  stream  we  saw  the  conglomerate,  and  traced 
e  vein  along  into  an  altered  sandstone,  resembling  trap,  for  some  dis- 
ace.  Below,  on  the  banks  of  the  stream,  ^  few  rods  distant,  v  e  found 
Iiighly  argillaceous,  slaty  sandstono,  dark-^colored,  splitting  with  the 
^test  fitcility  into  rhombobedral  fra^ents— clipping  '^0^  t6  NE.  The 
il  here  is  excellent.  In  sinking  their  shaft,  they  ha4  to  cut  through 
^ariy  thirty  feet  of  clay.  •  They  are  trying  now  to  trace  the  vein  in  the 
lp,  and  are  near  a  very  hard  metamorphic  scmdstone,  evidently  in  the 
oximity  of  the  trap.  It  is  not  at  ail  probable  that  they  will  find  any 
B  if  they  ever  succeed  in  tracing  the  vein  into  the  trap.  Heavy  rain  all 
6  afternoon,  and  clouds  of  mosquitoes  drove  us  away  as  soon  as  we 
^Id  manage  to  leave. 

^/ultf  25  y  Sunday. — ^Rain  all  day.  The  thermometer  at  4  p.  m.  46®. 
^anained  in  camp. 
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Julff  26. — This  morning  sent  Mr.  Smith  and  Eebikijiko  back  to  if 
Grand  Raprtds  for  a  further  supply  of  provisions,  and  started  with  Mr.  fe  ■ 
nard  on  the  trail  leading  to  the  vein  on  the  bluff  where  the  OhioT»  | 
Rock  Company  is  about  to  commence  working  a  vein  of  epidote  a  ^ 
quartz.  Our  course  was  nearlyjSW.;  distance  to  binff,  two  mita  i 
Crofi&ed  one  ridge,  and  down  again  over  small  stream  runmng  intoth  r>; 
west  branch  o(  the  Ontonagon ,  and  ascending  and' descendipg  tillii,^ 
reetched  the  bluff  at  the  mine,  which  is  one  of  the  highest  points  of  di!^^ 
rang^.  (Barometer.)  Proceeded  along  tlie  edge  of  the  blun  where  hi 
vein  has  been  traced  for  some  distance;  carrying,  however^  but  little c(f 

Sir  on  the  average;  although  some  spots  furnish  quite  handsome  specim€i& 
r.  Craig  has  found  both  gray  and  yellow  sulphuret  of  copper  in  sai 
quantities  in  the  vein.  The  company  are  now  making  preparations  6 
work  it;  but  it  seems  hardly  probable  that  the  operation  should  ym 
successful,  unless  further  discoveries  ^houjd  be  made.  After  following oa 
the  vein,  we  proceeded  along  the  edge  of  the  bluffs  westerly  to  the  term 
nation  of  the  saifie,  and  climbed  several  high  trees,  to  describe  the  sm\ 
tion  of  the  country.  We  could  see  from  Lake  Superior  all  around  tixi 
whole  circle  to  the  point  where  the  view  was  intercepted  by  the  range  a 
the  bluffs.  Rock  compact  trap,  wherever  seeur  in  place.  Descended  tb; 
bluff  to  cabins  of  American  Exploring. Comjiany;  then  decended- to  riie 
and  took  barometrical  observations.  Ascended  over  huge  angular  fhf 
ments  of  trap,  and  repeated  barometrical  observations.  Returned  n 
camp.  Kebikijiko  returned  from  the  Grand  Rapids  with  provisions 
Messrs.  Aspinwall  and  Cleemes  passed  our  camp  today. 

JiUy  27.-:-This  morping,  in  company  with  Mr.  Bernard,  ascended  tbi 
hill  north  of  our  camp;  passed,  on  the  edge  of  the  sanie,  an  opening  iJ 
the  rock,  where  a  curious  epidote  and  trap  breccia  ruiis  irregularly  ti^m^ 
the  hill,  with  minute  specks  of  copper;  passed  town  line  and  ««^ 
on  about  one  mile  to  where  the  reddish  potphyri tic  trap  is  seen;» 
cended  the  hill,  wiiich  we  found  composed  of.  the  same  rock,  and  thstt 
was  an  isolated  hill,  one  of  the  highest  points — if  not  the  very  highest- 
which  we  had  been  on,  on  this  range .-^  We  named  it  Porphyry  hiU.  Its 
covered  with  sugar-maple  and  hemlock.  Took  baronieiricalobscrvatioi& 
and  climbed  a  tall  hemlock,  from  which  we  had  an  extensive  view  of  tb 
whole  country  lying  to  the  NW.,  and  round  to  the  Sfcl.  To  NW.Ii* 
Superior  and  the,  valley  of  Iron  river>  a  country  gradually  descending  ir»i 
the  trap  range  without  break  or  variety  of  sunape;  the  Porcupine  naooD^ 
aius  in  the  distance,  to  the  N.  of  W.,  rising  without  any  high  land  Ifr 
tween  us  and  them,  till  we  came  to  the  high  bluff  and  ranges  of  the  Oi 
tonagon  trap  range.  To  the  S.  of  W.,  distant  6  or  8  miles,  a  dub- 
ber  of  precipitous  bluffs  aro  seai,  near  which  is  Agogebic  lake.  Beyooi 
and  to  the  south  of  the  trap  range,  there  seems  to  be  a  continuation  of  tiit 
Porcupine  mountain  range,  and  a  chain  of  elevated  land,  with  broken  Bd 
trap-like  aspect,  is  seen  to  extend  apparently  in  the  same  direction  as  ^ 
rangei^  of  the  Porcupine  mpuntains,  till  it  breaks  off  suddenly  at  a  poiuti 
229  W.,  as  seen  frond  the  bluffs  of  the  American . Exploring  Companf- 
Beyond  this  abrupt  termination  th6re  is  a  flat  and  perfectly  monotoiKflt : 
country  to  the  south,  with  a  horizon  scarcely  broken  by  any  elevati«r  : 
however  trifling.  The  several  heights  and  ranges  of  hills  which  constiiB<^  i 
what  is  usually  called  the  ^<trap  range"  aro  seen  to  great  advantaged  : 
this  spot.   They  seem  to  run  nearly  at  right-angles  with  the  general  cooist  : 
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tic  range.  Along  the  whole  course  of  the  range  there  seems  to  be  a  de- 
sssionin  the  centre,  both  ends  of  any  separate  line  of  hills  being  higher 
1  the  centre.  Along  th^  range,  looking  westwardly  from  this  point, 
s0e  bold  and  precipitous  bluffs  rising  on  the  southern  edge;  in  the  centre 
vampy  hollow  with  comparatively  low  undulations;  then  rising  again 
the  northern  e/lge,  though  not  as  abruptly  as  to  the  south.  Barometri- 
observations.  After  taking  barotnetrical  observations,  descended  in 
direction  into  a  swamps  ascended  the  range  of  hills,  just  under  the 
wr  of  which  we  were  encamped,  and,  after  going  about  two  miles, 
.ck  the  broiad  trail  from  U.  S.  tocatioh  to  Ohio  Trap  Kock  Company's 
ition.  P.  m,  descended  to  the  river;  took  barometrical  observations. 
e  river  is  here  about  fifty  feet  in  width,  and  from  one  to  three  feet  in 
ith.  Returned  in,  bed  of  Cascade  river;  no  rock  in  place;  bouldera 
(andgton^,  hornblen^de  rock,  and  porphyry;  junction  of  trap  and  sand- 
ae  at  or  near  river^  but  concealed  by  overlaying  soil  and  detritus, 
leavy  rain  this  afternoon  and  night,  and  cold  chilly  weather.  Ther- 
meter  sank  4(>*^  yesterday. 

fuiy  28, — ^As  the  rain  still  continued,  we  remained  in  camp  this  mom- 
.  About  noon  struck  tent,  and  commenced  our  westward  .march; 
ted  at  American  Exploring  Company's,  and  then  proceeded  on  about 
r  miles  in  a  WSW.  direction  through  a  level  country,  abounding  in 
i  maple  and  hemlock,  with  a  few  noble  white  pines,  to  the  western  lo- 
ton  of  the  same  comp&iiy.  Here  are  two  small  cabins  on  two  locations, 
no  one  residing  here,  no  mining  operations  going  on.  During  th^ 
ht,  heavy  thunder  showere  and  clouds  of  mosquitoes  ^made  our  habita- 
i,  leaky  aa  it  was,' fer  from  comfortable. 

hUy  29.^This  morning  heavy  showers  of  rain  admonished  us  of  the 
[leness  of  the  weather,  but  we  nevertheless  proceeded  to  make  exami- 
ions  around  the  locatioti.  To  the  SW.  of  the  cabins  ascended  a  high 
tr,  looking  W.,  firom  which  we  had  a  good  view  of  the  bare,  precipitous 
ff,  bearing  W.  2^^  N.  and  W.  S°  S.,  at  the  fobt  of  which,  we  were 
I,  lay  Agogebic  iak^j.between  us  and  the  bluffs  lay  a  swampy  hollow; 
tance  to  highest  bluff  estimated  at  four  miles;  descended  bed  of  small 
irse  nearly  NE.;  going  about  a  quarter  of  a  mile,  found  a  vein-like  mass 
spidote  f n  bed  of  the  brook,  with  quartz,  copper  stained  spar,  and  preh- 
5,  with  native  copper  interspersed  in  small  quantity  through  the  mass; 
dote  in  the  centre,  but  no  copper  with  the  epidote  On  one  side  amyg- 
oidal  trap,  with  prehnite  and  quartz  exactly  resembling  in  appearance 
^iniens  found  on  the  Little  Montreal  river;  then  again  the  same  appear- 
le  on  the  other  side  of  the  vein  Hke  mass  of  epidote.  No  appearance 
I  regular  vein — could  only  be  traced  a  short  distance;  when  leaving  the 
ok  it  disappeared  under  the  soil.  Great  numbers  of  pieces  of  black  argil- 
30US  sandstone  were  seen  in  the  bed  of  this  brook,  but  not  found  in  place. 
5  followed  the  stream  one  w  two  miles,  till  it  Ibst  itself  inswanipy 
und.  Returned  to  houses  and  started  west  for  A^gebic  lake.  We 
re  hot  able  to  obtain  any  definite  information  with  regard  to- the  country 
"ond  this  point,  and  we  moved  on,  trusting  to  compass,  and  endeavor- 
to  follow  the  principal  range  of.trappean  rocks,  in  order  to  explore  its 
tents.  We  had  heard  the  distance  of  Agogebic  lake  from  these  cabins 
iously  estimated  at  fiiom  four  to  twelve  miles.  There  is  a  trail  from 
'  lake  to  the  month  of  Iron  river,  bnt  none  in  this  direction,  as  far  as 
could  judge.    After  starting,  we  were  soon  entangled  in  a  thick  cedar 
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swamp,  in  which  we  continued  for  about  one  naile  and  a  half;  we  ia 
began  to  rise  gradually  into  a  fine  maple  country,  and,  at  a  distancetf 
about  three  miles  and  a  half,  we  came  to  the  first  bluffs ;  we  then  contini 
along  the  sides  of  the  talus  till  we>pa89ed  the  mural  face  of  the  bluff;  i 
then  ascended  the  side  of  the  cliffs,  but  could  not  ascertain  the  positiooif 
the  lake.  We' thereibre  followed  along  the  trail  made  by  Judge  Bura 
horses,  bearing  abotit  SW.  The  rocks  are  a  compact  porphyritic  ^ 
rising  in  precipitous  bluffs  J'rom  300.  to  400  feet.  Barometrical  obsenv 
tions  were  taken  at  the  most  important  pohits.  The  rock  is  entirely  (b 
titute  of  mineral  contents.  After  proceeding  in  a  westerly  direction^ 
dark  without  reaching  the  lak^,  w.e  camped  on  the  sumniil  of  a  high  hi 
af  red  quartzose  and  porphyritic  trap— ^et  through  and  worn  out  byik 
peltingof  a  driving  rain  storm.  ^ 

Jufy  30. — Pouring  rain  all  day;  remained  in  camp  and  made  ourselTg 
comfortable.  . 

July  31. — Rain  pouring  all  day.  Mr.  Bernard  wejnt  westwardly^ei 
plonng  the  nature  of  the  country,  while  I  examined  to  the  north.  Fount 
the  country  destitute  of  interest  in  view  of  mineral  u'^alth,  all  the/oct 
in  this  neighborhood  being  a  hard  guartzose  trap,  porphyritic.  Thelm 
is  a  reddish  compact  quartzose  material,  with  crystals  of  iS^lspar  spam^ 
distributed  through  it.  Ascended  high  hill  to  SW.,  evidently  one  ofib 
highest  points  of  the  trap  ran^e;  had  afine  viewof  the  surrounding  coo^ 
try.  Mr.  Bernard  i:eturned  this .  evening,  having  been  west  to  the  Iia 
river  trail  to  Agogebic  lake,  and  two  miles  beyond.  The  country  is  W 
rocky  and  swampy,  and  difficult  to  traverse.  The  quartzose  rocks  jeei 
entirely  destitute  of  mineral  contents.  We  are  liow encamped  nearBoyi^ 
location,  but  not  knowing  its  situation  we  are  uniible  to  nnd  it. 

August  1. — This  morning,  the  weather  being  propitious,  we  struck <* 
tent  early  in  the  morning,  and  moved  westward  to  the  Iron  river  trail' 
Agogebic  lake.    Our  course,  nearly  W.,  took  ud  over  a  very  high  poiti* 
of  grouiMl,  probably  the  highest  portion  of  the  trap  range  west  of  tlieOi 
tonagon.   From  the  summit  of  a  nigh  hill  we  saw  portions  of  the  surroHH^ 
ing  country,  but  could  not  find  a  point  from  whiph  a  good  look-out  c(rf 
be  obtained.  Barometrical  observations.  Rock  porphyry,  similar  to  thatses 
on  Porphyry  hill,  near  location  of  Mendenhall  Company.  Ondescending^^ 
hill  we  encountered  the  worst  swamp  which  it  was  ever  my  fortune  to^ 
entangled  in.  Rocks,  roots,  snags,  and  water  seemed  combined  together i^' 
fi)rm  an  almost  impassable  banicade.    Forcing  our  way  through  wiibtb^ 
greatest  difficulty  by  passing  the  instruments  fix>m  hand  to  hand,^ 
struck  a  rocky  tongue  of  larul,  and  passing  ovdr  abput  three  miles  oiff^ 
maple  land,  we  struck  the  Iron  river  trail,  which  we  followed  to  tbelak^i 
distant  frpm  the  point  where  we  struck  th6  trail  to  the  lake  four  mil*' 
Soon  after  sdiking  the  trail  we  left  the  red  qUartzose  trap,  and  came  upoB 
the  dark  compact  variety  of  greenstone  trap.    Near  the  lake,  taking  a  tiiii 
to  the  right,  we  rose  abruptly  on  to  a  high  bltiflf  which  feces  thq  \^e,d 
discovered  a  small  kennel  like  habitation,  but  unoccupied.     This  is  i^ 
location  of  the  ^*  Charter  Oak  Company."     There  is  also  another  b(0 
near,  and  preparations  had  been  commenced  to  erect  more  substaotisi 
buildings,  ana  a  large  clearing  had  been  made  and  planted  with  potatoes- 
Climbing  the  high  bluffs  near  the  house  and  up  a  tall  hemlock,  web*! 
an  uninterrupted  view  of  the  country  for  many  miles  in  every  direcCofl- 
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he  southeastern  sirfe  of  the  lake  the  country  ts  flat  and  swampy;  on 

Rrestem  sid^  a  range  of  trap  hills  comes  down  in  a  NW.  and  SE.  di- 

on  apparently,  atnd  seems  to  terminate  ahhiptly .   Examined  the  bluffs 

nd  the  cabins^  t^here  explorations  have  been  made;  sawlatge  quanti- 

of  massive  epidote  rock  mixed  in  with  the  trap,  and  paissing  gradually 

it.    No  regular  veins  or  appearance  of  veins  could  be  detected.     No 

)er  beyond  mere  specks  and  minute  traces  could  be  found  in  the  heaps 

ttck  thrown  out,  and  there  is  evidendy  no  prospect  of  prpfitable  min- 

Aftef  examining  around  the  cabins,  we  returned  on  the  trail, to  a 

It  where  a  blaxe^  tree  seemed  to  indicate  a  trail  to  Boyd's  location, 

it  being  late,  and  our  provisions  being  nearly  exhausted,  we  were 

iged  to  leave  it  unvisit^'d  for  the  present.     We  camped  at  a  point  on 

trail  about  three  miles  north  of  Agogebifc  Iclke. 

iugust  9.— This  morning,  the  weather  continuing  fine,  retuhied  along 
J  trap  range,  examining  the  rocks.  Camped  at  the  base  of  a  high  pre- 
•itoiis  bluff,  which  we  named  Red  cliff.  Took  barometrical  observa- 
ns^  and  ascended  to  the  edge  of  fhe  clitT.  The  hill  is  about  400  feet 
Dveits  base,  and  rises  almost  perj)endicularly.  The  rock  is  a  reddish 
arlzose  material,  porphyritic,  with  small  and  sparse  crystals  of  felspar 
ittered  thibugh  it*  From  the  summit  of  this  hill  we  had  the  most  ex- 
isive  view  of  the  whole  region  which  we  had  traversed.  In  front, 
►king  south,  we  saw  a  swampy  valley ,  through  which  runs  the  outlet  of 
[ogebic  lake.  Another  range  of  bluffs  rises  beyond  the  low  valley,  the 
rthera  range  being  the  red  porphyritic  trap,  the  southern  of  the  com- 
*t  greenstone  trap,  botlr  apparently  quite  destitute  of  mineral  contents. 
»e  soil  is  excellent  when  not  Swampy,  and  covered  with  a  dense  growth 
hemlock,  birch,  lynn,  and  sugar  maple.  The  porphyritic  trap  has  a  more 
less  distinct  prismatic  cleavage.  The  rock  is  full  of  fractures,  and  im- 
•nse  masses  are  constantly  being  thrown  off  from  the  face  of  the  cliff 
the  action  of  frost  and  other  atmospheric  agencies.  Camped  at  the 
«  of  this  cliff. 

August  3. — Heavy  rain;  waded  through  swamps,  and  returned  along 
^  trap  range  to  th^  location  of  the  United  States  Company,  where,  the 
ather  being  very  rainy,  we  stopped  for  the  night. 
Avgu9t  4- — Weather  still  rainy  and  disagreeable.  Started  for  Ran- 
Iph's  location,  passing  Cushman's.  Passed  over  the  copper-rock  road, 
which  the  famous  mayss  of  native  copper  found  in  the  bed  of  the  On- 
R^n  was  transported  to  the  main  branch  of  this  river*  Banks  of  the 
er  bordered  with  high  clay  hills,  whiclvare  worn  by  the  action  of  water 
0  innumerable  ravines  with  sharp  crests,  which  are  exceedingly  fa- 
ling  to  travel  over.  Ileached  Mr.  Randolph's  almost  Exhausted  from 
t  and  fatigue,  the' weather  for  severaldays  past  having  been  ver^  wel. 
e  fine  masses  of  coralline  limestone  picked  up  in  the  bed  of  the  river 
There.  Opposite,  on  the  other  bank  of  the  river^ rise  several  knobs 
trap,  known  as  the  Middle  and  South  Brother. 

iugust  5, — This  morning  rain  still  continued.  Started  early  and  ex- 
ned  the  diggings  in  the  b^d  of  the  small  stream  near  the  house.  It 
most  corious  intermixture  of  epidote  and  calcareous  spar  in  amygda- 
al  trap.  The  workmen  say  that  they  have  discovered  a  wall-rock  on 
side,  and  that  the  tv^idth  of  the  vein  is  more  than  eight  fecJt.  The 
rse  is  NE.  and  SW.  There  is  evidently  no  v6in,  but  simply  a  change 
he  nature  of  the  rock  on  one  side  of  a  divisional  plane  in  the  trap. 
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The  quantity  of  copper  is  small ^  although  some  specimens  have  beeneb- 
tained  containing,  perhaps,  20  per  cent,  of  copper.     They  had  run  in  a 
drift  about  30  feet,  when  they  found  the  nature  of  the  rock  entir^j 
changed,  or,  as  they  expressed  it,  the  vein  cut  off  entirely  by  another  4 
visional  plane  in  the  trap.     They  had  tried  to  find  a  continuation  of  tfar 
3ame  mixture  of  epidote  and  quartz  on  one  side  and  the  other,  but  h 
not  succeeded.     On  the  top  of  the  hill  copper  is  found  disseminated  a 
the  rock,  but  no  vein»    JVIr.  Randolph  intended  to  sink  upon  the  hiUs 
the  hopes  of  finding  a  vein.     The  trap  is  amygdaloidal^  and  each  can 
contains  on  its  walls  epidote,  while  crystallized  quartz,  colored  bytp 
dote,  fills  the  interior  of  the  amygdale.     The  crystals  are  smaU,  botti? 
whole  rock  presents  a  very  jsjngula^  appejarance  from  the  lively  contiasti 
colors.     The  quantity  oi  copper  obtained  here,  to  judge  i>y  the  m 
thrown  out  at  the  drift,  is  by  tar  too  small  to  allow  of  any  hope  ofmim 
being  successfully  prosecuted  here.  . 

iieil  the  mine  ahd  took  the  trail,  descending  $he  river  to, the  small  va^ 
house,  about  a  mile  from  the  location,  and  thence  struck  off  into^ 
woods  in  a  NW,  direction  to  meet  the  road  from  the  location  of  theOi 
tonagon  Company  to  the  Gfand  Rapids.  The  surface  being  covered  iJ 
deep  clay  banks,  which  has  been  worn  into  an  infinity  of  ravines  by  m 
action  of  water,  is  exceedingly  tedious  to  traverse.  Reached  the  wnJ 
house  at  the  Grai^d  Rapids  barefooted,  and  with  clothes  nearly  tomi 
irags,  and  descended  the  river  with  our  boat  to  the  mouth  aiid  cam|ied 
intending  to  leave  for  the  Porcupihe  mountains  as  soon  as  practicable. 

August  6. — -Rain  all  day«  Remained  in  ca^tip.  Mr.  J.  Bernard  m 
party  came  in  from  the  Porcupine  mountains,  where  they  had  beenei 
ploring,  last  night,  and  gave  me  much  information  with  regard  to  tb 
region  and  the  Montreal  river  district.  Wrote  to  Dr.  Jackson,  giviags 
account  of  our  explorations  up  to  this  date. 

August  7. — Violent  storm  still  continues,  and  we  are  unable  to  lean 
Wrote  up  journal,  and  made  sundry  reparations  required  before  leavi^ 
for  the  Porcupine  mountains.  Saw  Messrs.  Eaton,  Randolph^  and  otlien. 
and  obtained  all  the  information  possible  witli  regard  ito  thi^  country. 

:4w^t/.s/  8.— To-day,  the  weather  being  fine,  we  started  for  Iron  m 
with  a^^r.  Smith,  whom  I  had  hired  to  return  to  Copper  Harbor  vi 
our  boat  to  bring  provisions  for  our  party,  (as  we  knew  that  we  sliouk 
soon  be  out,)  our  arrangements  for  joining  Judge  Burt's  parties^  as  diiec^ 
ed  by  Dr.  Jackson,  having  been  entirely  defeated.  Had  vi^e  brought  (d] 
a  few  days'  provision  with  us,  as  originally  suggested  by  him,*«* 
should  have  all  been  obliged  to  return  to  Copper  Harbor;  by  the  preses 
arrangement  we  shall  lose  no  time,  but  shaU  be  able  to  keep  on  our  w«i 
in  the  Porcupine  mountains.  Reached  Iron  river  at  12i^p,  m.,aB« 
camped  at  the  mouth.  Saw  Mr.  E.  Tyler,  agent  of  the  Charter  (te 
Company,  who  had  a  map  of  the  Porcupine  mountains  <uui  Agogeb 
lake.  In  walking  along  the  sliore,  found  k  great  number  of  limeslDt 
pebbles  containing  fossils — more  than  at  any  other  point  of  the  she* 
which  we  have  examined.  TUey  are  evidently  of  the  corniferous  to 
stone.     This  spot  has  long  been  iuhabited  by  a  band  of  Indians  at  so» 


*I  never  n\ade  any  such  sug^^tion.     t  difecred  him  to  join  Judge  Uurr^k  party  accordiap' 
IPy  inttructjona.    Ihe  surveyor  general  was  to  order  Judge  Burt  to  receive  him. 
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ms  of  the  year,  and  they  have  a  good  trail  from  here  to  Agogebic 
)  which  is  distant  about  twenty  miles. 

)igust  9. — Sent  off  our  boat  to  Copper  Harbor,  under  charge  of  Q.  E. 
th,  and  started  with  Mr.  Tyler  in  his  boat  for  Union  river,  distant 
It  two  and  a  halfmilea.  Found  a  tolerable  road  leading  from  the 
itbof  the  river,  which  is  nothing  more  than  a  small  brook,  to  the 
e,  distant  two  miles.  Camped  near  the  "houses,  and  proceeded  to 
mine  the  mine. 

^his  mine  is  on  a  small  stream,  called  Union  river,  which^fumishes  at 
mine  suQicient  Water-power  to  be  used  in  hauling  out  the  ore  and 
imog  the  mine.  ^Fwo  inclined  drifts  ha\re  been  driven  in  upon  the 
ss  or  copper  bearing  rock— one  on  each  side  of  the  stream.  They  are 
lined  about  27^;  and  they  are  now  putting  up  a  vertical  water-wheel 
1  suitable  machinery  for  hauling  out  the  ore  by  water-power.  The 
ict  depth  of  the  working  ^e  could  not  ascertain,  owing^  to  the  absence 
the  agent.  Two  shafts  have  been  sunk — one  to  ^ach.  m9lined  drift-^ 
1  dri&  have  been  run  to  each  side  from  each  of  these  shafts.    The 

which  they  are  working  consists  mostly  of  chlorite,  and  lies  between 
sandstone  and  the  trap.  It  is  four  to  five  feet  in  thickness,  and  contains 
per  irregularly  scatte^d  about  through  the  mass,  though,  as  would 
n  frppoL  an  examination  of  the  stuff  thrown  out,  the  quantity  must  be 
r  small  indeed.  The  copper  is  often^  in  folia,  between  the  scales  of 
chlorite,  a^  thin  as  gold-ledf  almost.  Generally  the  chlorite  has  an 
'^gdaloidal  stnicture,.and  is  filled  with  amygdales  of  calc  spar.  These 
^gdales  contain  copper  on  their  walls,  and  the  interior  is  filled  with 
spar.  All  along  on  the  under-side  of  the  bed,  next  to  the  sandstone, 
chis  very  hard  and  slaty,  there  is  a  band  of  clay  or  decomposed  chlo- 
A  good  deal  of  copper  was  found  here  soon  after  opening  the  mine, 
^earthe  surface.  In  masses  of  considerable  size  and  of  peculiar  ap* 
ance.  They  are  imperfectly  crystallized,  and  the  masses  terminate 
L  finger-like  projections,  which  have  ^^t  their  extremities  crystalline 
5,  though  rather  rudely  developed.  iSome  specimens  approach  nearly 
le  dodecahedral  form,  but  they  are  rarely  perfect.  As  we  shall  revisit 
locality  again,  we  did  qot  complete,  our  examinations  at  this  time. 
ugmC  iO  — -Crossed  ajsectioa  line  to  clearing  of  Dtilavan  Company, 
mtdix. miles  west,  and  which  is  situated  in  tlte  midst  of  the  Porcupine 
intains.  Noted  the  geological;  character  of  the  route  on  our  section 
^  and  measured  the  principal  points  over  which  we  passed.  Crossed 
L  ridge  of  congloiperate,  and  bj^ng  overloaded  with  a  heavy  pack,  and 
ral  instruments,  fell,  and  broke  my  barometer.  Camped  at  the  Dela- 
Company^s,  having  had  a  fatiguing  time,  as  we  were  obliged  to  pack 
ur  instruments,  tfsnt,  and  provisions  for  a  week  or  ten  days,  on  our 

backs.         .  ^ 

ugtisl  11. — Fine  weather,  though  warm.  Left  our  camp  with  Mr, 
lard,  and  took  the  trail  of  the  Delqivan  Company  to  Carp  laike,  where  a 
ge  is  built  across  the  lake.  Here  we  discovered  a  dug-out,  in  which  we 
arked.  On  the  south  side  of  the  lake,  about  a  quarter  of  a  rnile  from  the 
tern extremity,discovered  diggings  on  the  shore.  Found  a  shaft  swk 
V  feet  in  a  perfectly  arnygdaloidal  trap  rock,  cavities  of  the  rock  filled 

calc  spar  and  zeolitic  minerals.  A  fow  stains  of  copper  on  the  rock 
ably  led  to  excavating  here.  Luckily,  the  work  was  soon  abandoned, 
he  southern  side  of  the  lake,  the  accent  is  quite  gentle.    The  heighjt 
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of  the  bill,  which  stretches  along  the  shore,  may  be  estimated  at  twfir 
three  hundred  feet  above  the  lake.  It  is  covered  with  fyie  maples,  ii 
the  north  side,  bold  priecipitous  cliffs  line  the  shore,  and  rise  with  asttf 
talus  of  angular  fragments  frotn  the  edge  of  the  water.  Climbed  atm 
200  feet,  on  small  fragments  of  hard  red  sandstone,  to  the  base  of  tliep^ 
pendicular  fisice  of  rock,  up  which  we  clinofbed  nearly  to  the  summit  Vi 
found  it  to  be  sandstone,  much  altered  and  hardened  by  the  trap,  and  i 
many  places  so  shivered  by  the  action  of  upheaval  as  to  break  into  sod 
prismatic  fragments,  thqugh  it  still  retains  its  «Iaty  structure.  The 
est  points  of  the  bluff  are  250.  to  400  feet.  Ascended  the,  stream 
hall  a  mile  from  its  outlet  into  the  lake.  Along  the^  banks  of  the  rim  grot 
fine  pines  and  hackmatack,  with  abiindance  of  wild  roses.  Landed  attbe 
houses,  which  are  at  the  base  of  a  bli\ff  nearly  400  fe^t  abbve  the  lake. 
Ascended  the  cliff  by  a  zigzag  road.  Right  on  the  edge  of  the  cliff,  afei 
feet  below  its  highest  point,  is  the  mine >  which  we  shall  examine  agaio, 
and  report  on  fully, ^  Made  drawings,  dCrC,  to  illustrate  the  coDditiooi)i|f 
the  mine,  and  noted  geology  on  township  plats.  Retnriied  to  campi 
Delavan  Company's. 

August  12. — Started  this  morning  in  Company  with  Mr.  Greaves,  agent 
of  the  Delavan  Company,  to  examine  the  ranges^of  the  Porcupine  monot 
ains  sputh  of  our  camp.  Took  trail  to  workings  of  Croton  Company  dia^ 
onally  across  section,  and  found  there  in  a,  small  stream  that  a  shaft bi 
been  sunk  a  few  feet  into  the  trap  rock;  near  the  surface  considerable e|i 
dote,  mixed  with  calc  spar,  across  the  width  of  the  shi^t,  but  on  descendioi 
the  epidote  disappeared,  and  a  large  quantity  of  a  sort  of  trap  and  sani 
stone  breccia;  the  sandstone,  being  converted  into  a  hard,  jaspery  mass. 
appeared.  In  this  breccia  masses  of  impure  epidote  are  occasionally  fouod 
This  is  evidently  no  vein,  and  a  few  thin  threads  of  gray  siilphureic! 
copper  which  occur  in  thcsandstone  breccia,  are  the  only  inducementsts 
niiuing  here.    Proceeded  south  on  section  line^  and  ascended  whatip 

E eared  to  be  the  highest  point  of  the  second  indistinct  line  or  range*^ 
eights.  Found  a  low  bluff  on  the  southern  side  made  up  of  a  corDpKt 
red  jaspery  mass,  which  may,  perhaps,  be  nothing  more  than  sandston 
altered  by  the  proximity  of  the  trap.  It  is  exactly  similar  to  thatibundfli 
Mount  Houghton.  In  some  places,  even,  it  still  seems  to  retain  distin^ 
marks  of  stratification ;  in  others  it  seems  (o  be  entirely  converted  iniojas' 
per.  We  left  this  hill  and  struck  south  for  the  fifth  correction  line.  ^ 
then  struck  south  for  what  appeared  to  be  the  highest  point  of  theranp 
beyond,  or  the  third  ratige.  About  onefourth  of  a  mile  south  of  correcuoi 
line  iduud  a  considerable  lajke.  -Passings to' the  westof  it,  wefouud  itsoot* 
let  running  west.  We  then  ascended  again  another  steep  ridge,  whic^ 
we  found  to  be  entirely  composed  of  the  same  jaspery  (rock.  Ascended » 
highest  poiirt  of  the  Porcupine  mountains,  which  we  "estimate  at  1,200^ 
1,300  feet  above  Lake  Superior.  Returned  to  camp,  much  vexed  ihatois 
barometer  had  been  broken  at  so  unfortunate  a  time. 

August  13^-^Lefl  camp  this  mortiing  with  Mr.  Greaves,  and,  proceedi^ 
along  the  trail  to  the  bridge  leading  over  <Jarp  lake,  took  trail  to  lA 
leading  to  several  locations  along  the  base  of  the  cliffs.  About  onep^ 
and  a  half  from  the  bridge  ascended  the  bluffs  to  the  base  of  the  perpeiwi' 
cuiar  trap  rock,  and  examined  several  slight  openings  on  the  iace  ofj* 
rock  where  explorations  have  been  iriade.  In  some  places  the  trap  bi»* 
(nto  smstU  fragments,  and  between  the  joints  stains  oi  copper  are  seeu,^ 


729  [  1  ] 

ing  of  much  interest.  Between  the  trap  and  sandstone,  at  the  junc- 
of  the  two  rocks,  there  is  a  vein  of  clay  and  decomposed  chlorite,  but 
or  no  copper  in  it.  As  it  began  to  rain  heavily,  we  returned  to  our 
[).  In  the  afternoon  we  continued  our  explorations  up  the  bed  of  the 
I  stream  which  runs  across  the  lo<;ation,  to  examine  several  openings 
re  they  have  been  searching  for  copper  on  the  location  of  the  Delavan 
jpany.  The  stream  falls  rapidly  between  high  rocks  on' both  sides, 
affords  a  good  view  of  their  nature  along  its  channel.  The  rock  is 
cipally  amygdaloidal  trap,  the  cavities  being  often  filled  with  yellow, 
imposed  epidote,  which  forms  a  singular  rock.  Massive  epidote  occurs 
kloDg  the  stream,  and  is  evidently  as  much  a  rock  as  the  trap  itself.  It 
lOt  confined  by  regular  walls,  but  runs  into  the  trapj  atid  is  mixed  with 
regularly.  In  some  places  a  reddish  jcispery  rock  occurs  mixed  with 
rand  epidote.  Ascended  the  hill  a  quarter  of  a  mile,  where  they  have 
k  thirty  feet  on  a  mixture  of  epidote  and  calc  spar;  no  evidence  of  cop- 

Itigu^  14 —Went  along  the  base  of  the  cliflfei  overhanging  Carp  river 
3cation  of  Isle  Royale  Company,  nlanaged  by  Mr.  Teague.  round 
n  mining  in  a  mixture  of  epidote  and  trap.  The  quantity  of  copper  in 
rock  is  considerably  greater  than  v^e  hme  seen  elsewhere  on  the  Por- 
inc  mountains,  but  still  not  nearly  enough  to  warrant  much  expendi- 
.  The  epidote  is  very  irregularly  distributed  through  the  rock,  ancj 
copper  in  the  epidote  the  same.  Below  they  are  drifting  into  the  sand- 
ed to  strike  the  trap  lower  down,  in  the  expectation  of  finding  the  cop- 
naore  abundant.  Why,  I  know  not.  There  is  a  well  defined  wall 
'Deside,  which  is  one  of  the  great  lines  of  fracture  of  the  trap,  and 
g  which  the^ock  has  been  smoothed  and  grooved,  evidently  while 
rock  wasl)eing  elevated  into  its  present  positibn.     On  the  vein  which 

*  have  attempted  tb  work,  a  short  distance  east  of  the  present  diggings, 
epidote  was  mostly  found  near  the  w^ll  or  line  of  frticture  on  the  west 

•  Proceeded  to  location  of  Hope  Cohipany.  Ascended  to  the  summit 
le  bluffs,  and  had  a  fine  view  of  the  valley  of  Carp  lake  and  river, 
^  the  blu^s  west,  and  the  high  ranges  on  Presq'isle  and  Black  rivers, 
farming  view  both  ways  from  the  edge  of  the  bluff  through  the  valley, 
I  liake  Superior  on  both  sides.  This  is  the  gap  seen  from  the  Onton- 
1,  and  all  along  the  shore.  In  front  are  high  ranges,  wooded  to  the 
Oiits  with  maple,  hemlock,  and  red  oak,  and  running  nearly  in  the 
e  direction  as  the  one  we  are  now  on.  Descended  to  the  edge  of  the 
Istone,  which  is  liere  about  75  feet  below  the  edge  of  the  cliff,  and 
d  diggings  along  the  Jihe  of  junction  of  the  two  rocks  in  the  same 

of  decomposed/clayey  rock  as  at  Mendenhall'seiasterh  location  in  the 
upine  mountains.    No  traces,  however,  of  copper. 
Ugust  15,  Sunday. — No  work  done. 
ugusi  16. — To-day  our  stock  of  provisions  being  nearly  exhausted, 

hoping  that  our  boat  might  be  at  Iron  river,  we  started  along  the 
e  towards  the  east.  Examined  the  bluffs  along  their  whole  extent, 
crossing  over  to  the  lake  shore  firom  the  eastern  location  of  the  Isle 
ale  Company,  determined  the  junction  of  the  sapdstone  and  trap, 
were  detained  a  short  time  by  the  rain,  but  proceeded  on,  as  we 
i  anxious  to  reach  Iron  river.  Rocks  on  the  shore  of  Lake  Superior 
ely  sandstone.  Measured  dip  near  Union  Company's  warehouse; 
18^  to  north,  20^  east.  At  Mendenhall's  warehouse,  dips  to  northwest 
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3(P.  We  did  not  find  the  sandstone  in  place  between  the  summit  of  tbe 
Porcupine  mountains  and  the  lake  shpre,  but  judged,  from  the  appearance 
of  the  numerous  angular  fragments  heaped  upon  the  soil,  that  the  bed  of 
trap,  which  forms  the  edge  of  the  cliffs  which  overhang  Carp  lake,  is  m 
more  than  500  or  600  feet.  Found  on  arriving  at  Iron  river  that  our  boi 
had  arrived,  but  that  Judge  Burt  and  his  parties  were  expected  oni 
next  day. 

August  17.— To-day  copied  maps  and  dried  our  baggaee^  which  w» 
wet  through  and  injured  by  mildew.  {Examined  bed  of  iron  river,  an 
ineasured  dip  of  slaty,  dark-colored  sandstone  in  its  bed.  Labelled  u 
packed  specimens. 

Clip  of  argillaceous  slaty  sandstone  in  bed  of  Iron  river: 

\  mile,  dip  north  80*^,  east  14°;  \  mile,  north  60^,  east  17°;  I  mfc 
south  40°,. east  16^=*;  2  miles,  south  80°  east;  3  nailes,  south  70°  east; 3, 
piiles,  soutli  65°  east. 

August  18. — This  morning  Mr.  Barnard  started  for  the  ipouth  ofi* 
Ontonagon  for  letters.  I  examined  the  be^  of  Iron  river  as  far  as  the  &ln 
porrection  line.  The  dark  slaty  sandstone  passes  gradually,  into  a  bior. 
poarse-grained  sandstone.  Its  dip  is  very  irregular,  and  a  few  veins,  ss 
^-inch  in  widtli,  of  calc  spa^,  were  the  only  appe^uances  to  break  il 
monotony  of  die  rocks.    No  copper  is  found  in  them. 

August  19. — Expected  Judge  Burt  to-day,  and  did  not  leave,  as? 
had  ho  provisions  left,  and  could  not  move  till  our^boat  arrived  trom  0^ 

fer  Harbor.     We  found  msgiy  specimens  of  fossils  around  the  moiitb* 
ron  river.     Colonel  Jewett  and  I  identified  most  of  the  Species  as  idem 
cal  with  those  of  the  corniferous  limestone. 

August  20. — This  morning  we  started  on  the  trail, to  Agogebic  lake; 
find  Judge  Burt.  After  proceeding  about  four  miles,  we  naet  several  pa 
ties  coming  in  from  their  work,  and  returned  With  them.  Judge  Ba 
gaveihe  much,  information  with  regard  to  the  lines  which  they  hadn 
cently  passed  over.  Mr.  Barnes  came  in  about  3  p.  m.,  and  infono^ 
me  that  Macadebines  had  severely  wounded  himself  by  a  blow  with^ 
axe,  and  that  they  had  been  obliged  to  leave  him  in  tUe  woods^  about  i; 
miles  from  Lake  Superior. 

August  21  y  jSa/t^rc/a|^.— This  morning^  Mr.  Bernard  started  with  ourb 
dian  to  go  to  Macadebines,  and  take  him  a  supply  of  provijions,  ands^ 
:\|irhich  route  would  be  the  most  favorable  for  bringing  him  out  on  Jud.* 
Burt's  pony,  that  being  then  4e^med  the  most  feasible  method  of  getiia 
hiin  out  of  the  scrape;  Mr.  Barnes  and  myself  inteiiding  to  start  on  M(t 
day  morning  with  the  pony,  and  go  in  to  meet  them  as  fast  as  possibk 
Durins  the  day  I  conversed  with  Judge  Burt  respecting  the  cpuntr 
through  which  his  last  tier  of  township  had  passed^  and  examined  tb 
specimens  which  Mr.  Barnes  had  brought  up  with  him.  There  seeing  i 
be  a  region  ef  primitive  rocks  of  considerable  extent  south  and  west^ 
Agogebic  lake.  The  speoimenrs  brought  by  ]\Ir.  B.  were  fir^e-graio^ 
mica  slate,  containing  garnets,  hornblende  rock,  sienite,  granite,  ^'  I 
The  rocks  do  not  rise  into  high  mountains,  or  crop  out  on  high  rolli&* 
land,  but  seem  to  form  low  ridges  in  a  swapnpy  country,  which  rise  or^ 
a  few  feet  fibove  the  general  level  of  the  same.  The  lowness  of  ^ 
country  deprives  it  of  any  great  interest,  since  it  will  evidently  be  baril}^ 
possible  to  exactly  define  the  limits  of  the  rocks^  or  trace  their  liues^ 
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tion^  Mr.  Owan  will,  perhapS;  see  more  of  this  primitive  region  on 
ude  of  tl^e  boundary  line. 

ugust  22,  Sunday. — This  aflemoon  Mr.  Bernard  returned,  having  seen 
wounded  man.  He  repeats  that  the  wound  was  doing  well,  and  that, 
hings  taken  into  consideration,  it  would  hardly  be  expedient  or  ad- 
ble  to  attempt  to  move  him,  and  that  it  would  be  quite  impossible  to 
to  him  with  the  pony,  the  ground  being  so  wet  and  swampy.^  So 
e  remains  nothing  to  be  done  but  to  le^  Kebikijiko  remain  witli  Ma- 
chines, and  in  the  mean  time  we  must  be  our  own  packers  and  cooks 
we  can  find  some  one  to, help  us.  Judge  Burt  and  all  his  men  started 
to-day  to  finish  their  sununer's  work,  as  the  next  time  they  come  up 

1  be  the  last.  The  Judge  hopes,  if  the  Weathejr  permits,  to  be  through 
the  17th  or  18th  of  September. 

iugut  23,  Monday. — ^This  morning  we  made  up  our  packs  and  started 
the  Union  (River  mine,  intending  to  finish  our  eicaminations  in  this 
nship  while  waiting  for  our  boat  to  arrive,  and  till  we  hear  again  from 

Indians.  .  Arrived  at  Union  river,  and  camped  on  our  old  ground, 
r  diiiner  I  started  out  to  explore  Union  river  above  our  camp.  At  our 
p,  40  or  5rt  rods  above  the  mine,  the  rocks  crop  out  on  the  west  side 
fie  stream.  Hard  red  sandstone,  not  distinctly  stratified,  dipping  to 
h,  as  near  as  I  could  judge,  I  followed  the  stream  on;  a  few  rods 
''e,  it  forks.  I  took  the  larger  branch,  which  runs  in  a  southwest  di- 
on,  and  followed  it  up  a  mile  or  two,  but  did  not  find  a  rock  in  place 
ng  tha,t  distance.    Tlje  banks  rise  on  either  side,  alternately  to  50 

and  are  day  and  sand,  worn  in  some  places  into  f^  ho^-backs,"  or 

2  like  our  ^^  Indian  ridges,"  being  only  two  or  three  feet  wide  on  the 
and  extending  along  the  river  for  a  considerable  distance*    On  rer 

ing  to  the  camp,  1  found  Mr.  Smith  had  arrived. 
u^iiM  ^,  Tuestiay. — ^^This  morning  we  all  started  oiit  to  examine  the 
hern  portion  of  this  township.  \Ve  took  the  road  to  lo^tion  No.  44, 
tnonly  called  IJncle  Tom  Palmer's.  Proceeded  2i  miles  without 
ng  a  rock  in  place,  and  came  upon  the  clearing.  Proceeded  to  the 
i,  where  a  shaft  has  been  sunk  a  few  feet  in  the  red  jasper  rock, 
individual  keeping  the  location  said  they  required  16  drills  to  pene- 
six  inches.  The  only  inducement  foj^  attei^ipting  to  mine  in  this 
est  of  all  rocks  seems  to  have  been  a  seam,  a  eouple  of  inches  wide, 
I  with  clay  and  smaller  fragments  of  the  same  rock,  which  have, 
aps,  washed  in  from  above.  Iii  short,  this  is  a  good  specimen  of 
t  the  range  for  mining  on  locations,  put  on  at  haphazard  in  the min- 
region,  has  led  men  to.  Following  down  theied  of  a  sm^ll  brook 
Q  correction  line,  distant  from  the  mine  only  a  few  rods,  we  found 
fame  rock  all  the  way.  We  found  along  the  correction  line  low  bluffs 
g  south,  or  nearly  so,  of  jasper  rock.  We  ascended  a  high  mount- 
>f  the  same,  running  aJittle  north  of  east  and  south  of  west,  as  laid 
uon  Higgins's  map,  and  all  beyond  the  range  line  half  a  mile,  at 
'h  point  we  turned  back,  as  we  concluded  that  we  had  sufficient  evi- 
:eof  the  existence  of  the  satne  red  rock  continuously  along  the  correc- 
line.  We  then  turned  north,  on  the  range  line,  and  found  the.sancie 
,  as  we  descended,  1^  mile  from  corner.  At  the  section  corner, 
miles  north  of  correction  line,  we  turned  our  steps  east,  and  going 
I  a  quarter  of  a  mile,  found  Carp  nver,  whicjh  is  laid  down  on  Hig- 
s  map  as  west  of  the  range  line.    In  the  bed  of  the  river  we  found 
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amygdaloidal  trap;  also  about  fifty  rods  further  cast,  at  a  point 
north  of  section  line.    Near  the  quarter-post,  half  a  mile  east  ol 
line,  found  conglomerate,  or  rather  breccia  of  sandstone^  and  tra 
for  considerable  distance  further  on,  the  same. 

*  August  25,  Wednesday. — This  morning  I  found  myself  quite  \ 
and  unable  tx)  go  out;  headache  and  rheumatic  pain?.  Messrs.  Bern; 
Earned  went  back  three  miles  on  the  section  hne  on  which  we  c 
the  day  before,  to  explore  the  bed  of  Carp  river.  They  returned 
evening,  having  traced  the  limits  of  the  conglomerate  and  amygd 
trap,  and  also  the  jasper  rock.  Mr.  Bernard  furnished  a  map  oft 
sections,  on  which  the  limits  of  the  rocks  are  laid  down.  We  fi 
geology  totally  at  variance  with  that  laid  down  on  the  map  furni! 
government  by  Messrs.  Hi^lns  and  Hubbard.  Mr.Higgins  theyc 
who  executed  the  sectionai  work  in  their  townships,  told  us  a 
river  that  he  himself  knew  nothing  of  the  rocks;  but  that  he  cd 
specimens  where  he  found,  or  thought  he  found,  rock  in  place, 
specimens  were  carried  to  Detroit,  and  there  named  by  Mr.  Hi 
who  made  the  map  in  his  office  fron^  information  thus  obtained. 

August  26,  Thursday, — To-day  I  was  much  better";  but  still  I  tl 
it  best  not  to  do  much  work .  The  night  had  been  very  rainy,  i 
had  had  heavy  thunder.  This  morning  the  weather  still  looks 
ening.  Messrs.  Bernard  and  Barnes  examined  the  bed  of  Union 
and  the  neighborhood  of  the  Boston  works.  After  dinner,  the  v 
having  partially  cleared  up,  they  started  to  go  to  our  Indians  t 
them  in  provisions,  and  make  such  arrangements  as  they  might 
necessary  for  leaving  them,  while  we  go  on  west  and  continue  oui 
Mr.  Smith  went  to  Iron  river  at  the  same  time  to  bring  up  a  fu'rth 
ly  of  provisions,  as  we  intend  to  remain  here  till  Saturday  afic 

e  returned  the  same  evening.     Bernard  and  Barnes  left  Iron  livi 
afternoon  for  our  Indians,  and  went  on  as  far  as  the  first  crossing. 

August  27,  Friday. — This  morning,  the  weather  being  fine,  I 
camp  and  went  west  three  miles,  following  the  section  line  purt 
way  and  the  line  of  locations  Nos.  254  ana  255,  on  which,  at  the 
of  the  two  locations,  we  found  a  bluff  of  conglomerate  some  46 
height.    N.  B.— The  mosquitoes  never  tormented, us  more  tha 
did  here.    We  then  returned  to  the  section  line  and  went  on  t( 
river;     Proceeding  up  its  bed,  which  is  decidedly  romantic,  with 
and  clear  pools  of  deep  water,  we  found  amygdaloidal  trap  perfecl 
characterized  for  about  half  a  mile  in  a  straight  line  up  the 
which  runs  nearly  south.     Here  the  hard  jasper  rock  takes  its  pla 
continues  as  far  as  the  stream  has  laid  bare  the  rocks.     In  the  a' 
loidal  trap  I  could  find  no  trace  of  copper.    Returning  and  follow 
stream  down  from  the  point  where  We  first  struck  it,  the  amygdaloi 
continues  to  be  seen  in  places  for  about  half  a  miley  when  th 
glomerate  steps  in  and  continues  as  &r  as  I  followed  the  stream, 
bed  of  the  stream  much  of  the  trap  has  its  cavities  filled  with  i 
and  there  is  a  gradual  passing  of  the  rock  in  many  places  into  c 
epidote  rock.     In  other  places^  though  less  frequently,  the  epilog 
placed  by  chlorite  in  the  cavities;  and  then,  again,  the  whole  m 
comes  chloritic,  or  is  converted  into  chlorite  rock.     I  did  not  i 
any  copper  in  either  of  these  niinerals.     Other  persons,  who  aj 
have  explored  here  considerably,  have  probably  had  the  same  lucl 


g 


73a  [I] 

lomerate  cuts  off  the  amygdaloidaJ  trap  completely,  a  little  beyond 
iver,  (8,)  as  seen  on  our  map,  and  we  have  not  seen  it  in  place  be- 
I.  We  turned  our  steps  towards  our  camp  about  3  o'clock,  and  ar- 
l  just  in  time  to  escape  drenching  from  a  tremendous  thunder  storpn, 
th  settled  down  into  a  rain  which  lasted  all  night. 
ugnst  2Sy  Saturday. — Last  night  it  had  rained  heavily,  with  heavy 
ider.  This  morning,  the  weather  being  tolerably  fine,  I  examined  the 
of  Union  river,  and  the  brook  on  which  the  Boston  Company  have 
[a  shaft,  which  they  have  since  abandoned.  Kear  our  camp  the 
Istone  crops  out  in  the  bed  of  the  stream,  not  very  distinctly  stratified, 
dipping  to  the  nojth.  If  this  is  ixot  the  rock  which  Higgins  and  Hub- 
Ihave  denominated  red  slaty  trap,  then  I  can  find  it  nowhere.  Pro- 
iing  down  the  bed  of  the  stream^  we  find  trap  a  few  rods  above  the 
16.  Examined  its  junction  with  the  sandstone,  but  coujd  find  aothing 
iliar.  ,  In  the  trap,  a  short  distance  sibove  the  present  mine,  there  is  a 
e  bunch  of  what  appears  to  be  mostly  quartz,  with  some  spar,  colored 

in  places,  (query,  by  oxide  of  copperr)  and  what  I  suppose  is  green 
ate  of  copper.  It  seemed  to  be  a  sort  of  pocj^et  in  ^  narrow  vein,  or 
ere  bunch,  as  I  could  trace  it  but  a  short  distance.  They  had  sunk 
aft  on  the^ide  of  the  bank.    After  dinner  packed  up  and  returned  to 

river,  where  we  had  hardly  had  time  to  pitch  our  tent,  when  Messrs. 
lard  and  Barnes  returned,  and  Kebikijiko  with  them,  for  a  further 
>l7  of  provisions,  as  Macadebines  is  still  quite  unable  to  move. 
ugust  29,  Sunday, — This  day  it  rained  without  intermission.  I  lay 
1  my  back  in  the  tent  all  day,  quite  unwell.  The  rest  of  our  party 
prat^  much  th^  same,  as  they  were  all  nearly  tired  out.  A  barrel  of 
skey  had  been  tapped,  andour  Indians,  with  all  the  qthers,  left  here, 

some  .of  Mr.  Hale's  men  had  kept  up  a  drunken  fix>lic  aUr  night — 
^  kakenjammer,  therefore,  all  day. 

ugust  Z%  Monday. — To-day  the  wiiid  blew  strongly  from  the  N W"., 
lat  our  boat  could  not  go  out;  weather  Cold  and  disagreeable.  Our 
an  shaving  recovered  froni  his  drunken  frolic,  started  to  return  this 
ling;  leaving  us,  however,  totally  without  help,  so  that  we  must  now 
ur  own  boatmen  and  packers. 

iLgust  31,  Tuesday, — Cloudy,  but  light  wind  from  NW.;  started  our 
,  and  rowed  against  the  wind  as  far  as  Mendenhall's  warehouse, 
re  we  camped  and  dined,  and  remained  on  the  l^ke  shore  waiting /or 
Im.  Sandstone  all  day,  with  patches  of  conglomerate  dipping  to  NW. 
Sh(>res  of  the  lakd  low  and  swampy;  abundance  of£ne  cedar;  rises 
lly  along  the  back  of  the  Porcupine  mountains. 
Bptember  1,  Wednesday. — 'Hiis  morning  the  wind  being  ahead,  and 
strong  for  us  to  row  against,  we  started  on  an  excursion  to  the  top  of 
lill,  hoping  that  we  should  be  able  t6  find  the  rocks  exposed  some- 
re,  so  that  we  might  be  able  to  estimate  the  thickiiess  of ,  the  trap 
th  C8^s  the  sandstone  along  the  brow  of  the  cliflf,  bordering  on  Carp 
and  river.  Ascended  the  hill  to  MendenhalPs  clearing,  and  up  the 
r  to  his  mine.    Found  things  pretty  much  as  before.   In  the  red  oxide 

shaft  the  veins  of  spar  seemio  lose  what  little  copper  they  first  car- 
,  and  there  is  evidently  nothing  here  worthy  of  bemg  worked.  The 
in  the  Workings  above  between  ihe  two  seams  Xsee  diagram)  is  euri- 
y  shattered.  The  clay  seam  is  evidently  richer  in  copper  near  the 
ice>  where  it  is  several  inches  thick,  and  ooutailis  little  bits  of  metallic 
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copper  nearly  oxidized  through,  and  encrusted  with  carbonate  and  siiV 
oxide.     From  the  mine  we  proceeded  eastward  on  the  brow  of  the  cM 
to  the  point  where  it  begins  to  fall  off*     Here  we  had  a  fine  view  of  the 
mountain  A'alley  through  which  Carp  river  runs,  and  of  the  conglomem 
hill  which  cuts  off  the  amygdaloidal  trap.    As  the  range  or  cliff  on  whid 
we  were  gradually  sinks,  the  trap  falls  witb  it,  and  at  length  disappean 
till  it  seems  to  re  appear  at  Union  river,  which  we  suppose  to  be  the  szm 
belt  of  trap  as  that  on  the  brow  of  the  chff  above  Carp  lake.    We  returae 
along  the  back  of  the  hill,  hoping  that  we  might  see  the  rocks  in  pirn, 
somewhere  on  the  way.     We  did  not,  however,  see  anything  other  thai 
blocks  add  boulders^  of  sandstone,  which  are  piled  up  all  over  the  surfe:^ 
of  the  mountain.    We  conclitde,  however,  that  the  trap  is  not  probafeV 
more  than  one-quarter  of  a  mile  in  width,  and  perhaps  considerably  les 
Returned  to  our  camp^  and  the  wind  havinsf  subsided,  \re  rowed  to  tk 
mouth  of  Carp  river,  distant  by  estimation  10  miles,  and  cannped.    TTi? 
shore  all  day  is  sandstone,  generally  low,  and  wooded  with  cedar,  biitk 
and  poplar.     Passed  the  'Mone  rock"  in  Rocky  islet,  an  isolated  massff 
sandstone  a  few  rods  aoross,  and  rising  some  15  or  20  feet  above  the  m- 
face  of  the  water.     Near  Carp  river  the  mountain  seems  to  fall  offhand 
near  the  mouth  of  the  river  the  country  seems  to  be  comparatively  lert! 
One  company  has  a  bark  shanty  here,  intended  for  a  warehouse— tfe 
"Atlas  Mining  Company."     We  shall  examine  their  location  on  ou^I^ 
trim.    Carp  river,  after  leaving  the  valley  of  the  Porcupineis,  must  desceiK 
rapidly,  as  we  estimate  the  height  of  the  lalce  at  200  feet  above  Lake  & 
perior. 

September  2,  Thvrsday. — To-day  the  clouds  were  heavy  and  lowerinr 
but  as  we  had  concluded  to  go  op  to  Presq'isle  river,  we  embarked  as^ 
reached  our  place  of  destination  in  about  three  hours^  rowing.  Rain  socf 
commenced,  and  the  rest  of  the  day  was  too  stormy  to  allow  of  amythiBf 
being  done.     lu  the  night  it  blew  a  gale  of  wind,  aild  rained  violently. 

September  3,  Friday. — Strong  wind  from  the  north,  and  cloiidT 
Started  after  breakfast  for  the  clearingof  the  New  York  and  l^ake  Sup^ 
rior  Mining  Company,  on  location  1»9,  distant  six  miles;  road  cut  as: 
four  miles  of  the  way  over  good;  level  county,  covered  with  hemlock  as; 
sugar  maple.  No  rocks  seen  in  place  along  th6  whole  route,  till  we  strike 
the  river  again.  Red  sandstone  is  seen  about  a  mile  from  the  cabin,  aa^ 
proc^edin^  on  we  meet  the  conglomerate  about  one-quarter  of  a  mile  be- 
fore  reaching  the  clearing.  At  the  same  the  rock  is  hard,  compact  ttaj 
Thickness  01  the  conglomerate  is  here  little  less  than  one-fourth  of  a  mile 
The  sandstone  was  nearly  E.  and  W.,  and  dips  N.  8°  W.  at  an  angle  a 
30^.  In  bed  of  river  we  found  boulders  of  prehnite  and  quartz,  contain 
ing  a  httle  copper.  Camped  near  this  clearing  on  location  149,  closed 
the  river.  No  mining  ha«  been  done  on  this  location,  which  hashes 
kept  for  the  last  year  by  two  men,  probably  in  consequence  of  the  high!? 
favorable  reports  of  the  geologist  employed  to  examine  and  report  on  it-J 
suppose  in  the  intention  of  striking  this  vein;  but  from  the  rubbish  throtf 
out,  as  well  as  from  the  feet  that  they  had  soon  discontinued  digging,! 

f)resume  without  success.  The  mass  of  quartz  contains  a  small  spri^- 
ink  of  native  copper,  and  might  be  a  foot  in  width.  Trap  continoes 
down  to  the  mine.  The  specimens  which  they  are  now  throwing  i>8t 
differ  somewhat  in  appearance  from  those  I  had  before  remarked.  Tbff 
were  like  thin  layerarof  sandstone,  With  thin  sheets  of  copper  comftessA 
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.^ween  them.  It  is  therefore  not  impossible  that  the  whole  bed  of  chlo- 
5  may  disappear  as  they  sink.  May  not  the  copper  still  continue  to  be 
Liid  between  the  trap  and  the  sandstone?  It  is  evident  that  unless  the 
antity  o(  copper  found  is  much  more  considerable  than  at  present,  the 
w\e  is  of  no  value.  They  have  now  carried  down  one  of  their  inclined 
3kfts  12U  feet,  and  I  believe  that  they  intend  expending  all  their  force  in 
ilcing  one  above,  instead  of  two — convinced,  I  presume,  that  unless 
ry  find  better  ore,  thebr  prospects  are'  ==  0.  At  the  mine^  the  sandstone 
;>ears  in  the  hed  of  the  stream,  dipping  nearly  at  about  25^,  and  con- 
Ties  down  to  the  lake.  Crossing  over  to  the  small  brook  on  which  the 
►ston  Company  have  been  working,  which  is  about  one-fourth  of  a  riiile 
at  of  the  Union  Company,  we  find  the  sanle  succession  of  rocks.  The 
It  of  trap  is  le^  than  one-fourth  of  a  mile  in  width,  and  has  sandstone 
.  each  side  of  it,  as  in  Union  river.  In  the  trap  is  a  vein  of  quartz, 
Ic  spar,  and  silicate  of  lime,  which  contains  a  Uttle  metallic  coppen 
i  width  is  from  eight  to  ten  inches;  dip,  30°  to  40°  north.  There  is 
3o  epidote  here  in  the  amygdaloidal  trap.  The  vein  contains  too  little 
pper  to  encourage  working.  The  trap  td  this  place  presents  a  curious 
^pearance  at  its  joints,  which  are  filled  in  with  red  argillaceous  coating 
liich  has  a  high  polish,  so  as  to  look  almost  like  red  oxide  of  titanium. 
t  the  junction  of  the  trap  with  the  sandstone,  I  could  not  perceive  any 
5ns  of  the  bed  of  chlorite. 

September  4,  Saturday. — The  day  was  rainy  and  uncomfortable,  but 
e  started  out  to  examine  up  and  down  the  river.  Went  down;  meas- 
"«d  dip  and  dimction  of  sandstone;  returned  and  crossed  the  river,  which 

liere  about  three  rods  wide,  and  rapid,  and  ascended  a  steep  clay  hill 
t  the  other  side.  Course  of  river  here  nearly  E.  and  W  It  falls  over 
r^ygdaloidal  trap  ten  or  fifteen  feet,  about  two-thirds  of  a  mile  above  the 
bin.  The  cavities  of  the  trap  are  filled  by  spar  and  laumonite.  Nqmer- 
s  small  veins  of  the  same  minerals  were  f6und,  but  nothing  of  any  in- 
>e8t  or  valu6.     The  trap  is  covered  by  high  banks  of  clay  arid  sand. 

the  afternoon  we  started  out  soUth,  but  found  n6t  much  rock  exposed. 
^e  country  is  covered  with  birch,  hemlock,  and  maple,  and  the  soil  is 
ep — t.  e.  sand,  gravel,  and  clay;  and  we  were  told  that  there  is  no  rock 
lie  seen  anyxvrhere  between  here  arid  Black  river.  The  ranges  of  hills 
i  not  high,  and  I  found  it  impossible  to  ascertain  the^  general  direction, 
^xn  the  want  of  any  commanding  point  from  which  we  could  overlook 
em. 
iS^p^cmfcr  67 -Stinrffl^.— -Heavy  rain  all  day;  no  observations;  remained 

camp  at  Presq'isle  rivet,  at  location. 

jSeptember^.-^Rdtamed  to  the  mouth  of  Presq'isle  river;  rain  all  day 
ci  high  wind,  so  that  we  could  not  move;  weather  cold  and  uhcom- 
"tabje. 

-Sfe/i/emAer 7.— Gale  of  wind  and  rain;  unable  to  move  from  this  place 
^ay. 

sSepietnber  8.-*-Topk  trail  on  east  side  of  the  river,  and  ascended  to 
t^tion  of  Charter  Chik  Company,  distant  nine  miles.  Noted  'rocks  on 
^  way  on  township  plats.  Country  mostly  uninteresting,  and  no  rocks 
^Ti  in  place,  except  m  beds  of  streams.  Timber  mostly  hemlock  and 
iple,  with  cedar,  ironwood,  lynn,  poplar)  arid  occasional  white  pines, 
tiennined  junction  of  sandstone  and  trap.  ' 

^September  9.— Left  locatioii  of  Charter  Oak  Company  for  Agogebic 


el 


t] 


tl]  736 

lake  along  the  trap  range;  distance  about  15  miles.  An  indisdieif 
blazed  line  leads  from  one  location  to  the  other  of  the  Charter  Oak  C» 
pany,  and  we  found  considerable  difficulty  in  preserving  it.  The  m  ¥^ 
of  trap  runs  in  a  nearly  east  and  west  direction,  and  rises  to  two  oriia  p 
hundred  feet  above  the  general  level.  There  are  several  successions j 
ledges,  one  beyond  another,  and  they  extend  along  to  about  the  cent 
of  the  township.  Here  the  ranges  break  off  suddenly,  and  there  isi 
wide  and  extensive  swamp  directly  across  the  line  of  the  trap  rocki 
Out  of  this  swamp  runs  a  stream  of  considerable  size,  which  forms  a 
of  the  feeders  of  Agogebic  lake.  On  the  trail,  about  six  miles  westf  fc 
the  lake,  we  passed  a  deserted  cabin:  this  was  also  built  by  the  Chaw 
Oak  Company.  The  trap  of  this  portion  of  the  range  is  much  travenei 
by  vein  like  masses  of  epidote,  which  occasionally,  but  rarely,  coDtoim 
little  metallic  copper.     Camped  six  miles  Ivest  of  Agogebic  lake. 

September  10. — Ice  yesterday  and  today  one-fourth  inch  thick;  tl» 
mometer  at  sunrise  32®.  Proceeded  along  on  the  trap  range  to  Agogels 
lake,  and  camped  at  location  of  Charter  Oak  Compaqy;  examined  tb  j 
bluffs  on  the  location  of  this  company;  found  nothing  of  interest.  Tb 
masses  of  epidote  are  of  ^eat  sjze;  and  this  mineral  fairly  becomes  il ' 
rock,  and  might  be  quamed  to  any  extent.  It  is  occasionally  accompi 
nied  by  metallic  copper;  but  the  quantity  of  this  metal  is,  upon  ib 
whole,  exceedingly  small.  There  can  be  no  encouragement  for  miniK 
here,  and  the  location  is  already  abandoned.  The  views  from  the  bluS 
overlooking  the  lake  are  very  fine,  the  whole  of  the  lake  being  visibk 

September  II, — Rain  this  morning.     In  the  afternoon  examined  tb 
trjq>  ranges  to  the  eastward;  they  are  similar  to  those  which  were  i 
scribed  yesterday.     The  general  height  of  these  cliffs  is  from  twoi 
three  hundred  feet  above  the  laJie.    No  marks  of  valuable  vein^  of 
per  could  be  discovered. 

September  12.— Left  shanty  near  comer  of  township,  went  one-eigtt 
mile  to  line,  and  thence  one-half  mile  to  township  corner.  .Ascend  \m 
trap  ridge,  descend  again,  and  cross  numerous  low  ridges.  At  th^l 
miles  from  comer  found  a  ledge  of  a  remarkable  porphyry — a  nondeaai 
rock  composed  of  reddish  quartz,  felspar,  and  a  greenish  mineral,  p» 
ably  epidote.  This  tvas  a  low  ledge,  rising  uom  a  rather  low  mi 
swampy  ground.  This  ledge  mus  northeast  and  southwest.  Aboutoi 
mile  east  of  west  corner  entered  a  swamp,  which  continued  to  comeia 
township,  and  one  mile  north  of  corner.  T^he  ground  then  ascendei 
and  we  rose  on  to  rolling  maple  land,  wjth  no  rock  in  place,  but  eviden^ 
underlaid  by  trap.  Camped  at  the  cabin  which  was  built  for  our  wound* 
Indian;  found  that  he  was  gone,  probably  to  Iron  river,  where  Mr.  Barefl 
will  probably  meet  him.  ^ 

September  13. — This  moming  a  flurry  of  snow,  which  lasted  half* 
hour,  admonishing  us  that  winter  was  approaching.  Ijefl  camp,  and  p 
ceeded  west  12°  south,  across  the  township,  over  sevcaral  ranges  of  ti^ 
Crossed  a  small  lake  half  a  mile  long.  At  2|  miles  crossed  stream is 
Beaver  dam,  then  ascended  on  to  high  table  land  underlaid  by  trap,  tf* 
bered  by  hemlock,  spruce,  sugar-maple,  and  occasionally  a  fine  p^ 
Stopped  at  location  of  Charter  Oak  Company,  on  Presq'isle  river.  &• 
ammed  bed  of  small  stream  emptying  into  Presq'isle  river,  where  4* 
rocks  are  finely  exposed .  Rbck  trap,  amygdaloidal,  and  filled  with  lanoo- 
nite  in  inmiense  quantity,  mixed  with  spar  and  quartan  in  irregular  isfif^ 
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.^  plates  between  joints  of  trap.  No  regular  veins.  Farther  down  trap 
^ery  much  broken  up  by  innumerable  veins  of  quartz  and  spar.  A 
Ldc  seam  of  rock  consists  of  a  kind  breccia,  of  prehnite  and  trap,  and 
i  tphuret  of  copper;  latter  in  almost  microscopic  quantity.  There  is  no 
ason  for  making  further  explorations  here,  as  there  is  no  promise  of  val- 
■.ble  veins.  The  country  here,  which  is  underlaid  by  trap,  is  generally 
^ndy  rolling,  and  not  veiy  wet,  and  there  is  much  good  farming  land  in 
is  township. 

J^ptemder  14.— Left  the  location  and  returrted  to  the  month  of  Presq*- 
LC  river— distant  nine  miles  by  trail — over  a  tolerably  good  country, 
stilly  rolling,  and  occasionally  somewhat  wet.  but  generally  a  good 
x^ming  land.  Soil,  a  clayey  loam.  Pound  Mr.  Batnes  at;  the  mouih  of 
K  river,  with  our  wounded  Indian,  who  had,  with  extraordinary  powers 
r  endurance,  hobbled  out  of  the  woods  on  his  hands  and  knees.  He  is 
ill  tuiable  to  move,  except  on  crutches.  Being  out  6{  provisions,  we 
"jmteA  here  this  day  for  Judge  Burt  to  come  in,  in  order  to  purchase  x)f 
Itn.  Saw  specimens  of  sulphuret  of  copper  from  the  sandstone  on 
-cese's  location:  the  sandstone  is  of  a  dark  slaty  kind  found  at  Iron 
^er.    Examined  the  rocks  in  the  bed  of  the  stream,  and  made  sketches. 

Sept&9Hier  IS. — ^Judge  Burt  came  in  this  morning,  and  We  purchased 
r  him  the  necessary  provisions  and  started  immediately  for  Mjontreal  river. 
[«avy  head  wind  and  rain,  so  that  we  inade  but  little  progress.  Camped 
Ashore  at  Deadman's  cove,  distant  about  fifteen  nultis  from  Presq 'isle 
■^er.  Sandstone  here  dips  to  N  W.  65°  to  70^;  dip  gradually  increases  as 
^  approach  Montreal  river,  indicating  the  proximity  of  the  trap.  The 
Lndstoue  on  the  lake-shore  is  generally  covered  by  fifteen  to  twenty  feet 
L  ickoess  of  sand  and  clay . 

IStfiiember  16.-^ComiDued  our  voyiage  along  the  coast,  with  head  wind 
td  heavy  rain.  Camped  at  the  mouth  of  the  Morureal  river,  as  we  dared 
^t  leave  our  things^,  there  being  a  number  of  Indians  there.  Sand- 
^ne  here  stands  almost  vertical;  course  N.  35^  E.  The  river  falls  here 
ky  to  sixty  feet  almost  perpendicularly;  the  fall  is  distinctly  visible 
»m  the  lake.  The  rocks  rise  around  the  fall  to  the  height  of  one  hua- 
^d  feet,  and  present  a  very  picturesque  appearance.  Rain  continued  all 
Ly.    Examined  rocks  on  the  lake-shore;  sandstone  is  in  alternate  bands 

hard  material^  and  then  soit  and  shaly:  strata  occasionally  somewhat 
Tiioncdi 

September  VI. — Packed  up  what  things  we  could  carry,  and  left  month 

the  river  for  the  cabins  of  the  Montreal  River  Mining  Company,  dijstaoC 
>^ut  three  miles.  The^  trail  is  the  great  one  by  which  the  Indians  of 
^c  Vieux  desert  aiid  some  fi'om  the  iiead- waters  of  Chippewa  river  go  to 
e  payment  at  Ld  Pointe.  The  road  passes  over  a  high  hill  of  conglom- 
i^te,  covered  with  large  white  birch  and  cedar.  Rain  continued  ail  day, 
i^  prevented  all  further  explorations.    Remained  in  the  deserted  cabin 

the  company. 

iSS^em^  18. — Spent  the  whole  day  with  Mr«  Bernard  in  exploring  the 
d  of  Montreal  river^  and  measuring  the  width  of  the  alternate  beds  of 
t^  and  sandstone,  and  drew  plan  of  these  interesting  alternations  of 

^September  19. — The  firet  fine  wefiither  of  the  season.    Spent  the  day 
sketching  the  falls  from  Vari<^us  points,  and  measuring  the  section 
Part  ii— 47- 
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across  the  alternatiog  bands  of  trap  and  sandstone «    Mr.  Norwood,  of  k 
Wisconsin  survey,  passed. 

iSeptember  20. — Continued  explorations  of  river  below  the  falls,  fli  1 
descending  the  river,  we  cross  ihe  same  beds  of  trap  intercalated  in  in 
sandstone,  which  copfie  into  view  repeatedly  as  the  river  bends.  The  be^ 
of  trap  appear  to  widen  as  they  descend.  The  trap  is  both  compact  lol 
amygdaloidal.  The  cavities  in  the  trap  are  filled  with  a  greenish  mineral 
the  nature  of  which  is  doubtful — chlorite,  calc  spar,  launionite^  &c.  Smal 
bunches  of  quartz  and  spar,  with  prehnite,  are  found  pceasionally  intbt 
trap,  in  which  are  occasionally  a  few  specs  of  copper.  Descending  tbe 
stream,  we  come  to  conglomerate,  which  is  finely  exposed  in  a  natont 
section,  the  river  having  cut  through  in  a  gorge  120  to  150  feet  in  height. 
Pebbles  in  conglomerate,  mostly  porphyry  and  hornblende  rock,  soox 
three  feet  in  diameter.  Vein  of  quartz  and  carbonate  of  lime  two  to  three 
inches  in  width  through  the  trap,  irregularly  defined.  In  the  belt  of 
amygdaloidal  trap  are  several  parallel  belts  of  a  hard  quartzose  material, 
which  I  do  not  consider  as  being  true  veins.  They  are  occasioDali; 
stained  with  copper,  and  also  contain  minute  specs  of  native  copper.  A 
drift  has  been  run  in  the  side  of  the  cliff  a  few  feet  and  abandoned. 

September  21 . — Returned  to  the  mouth  of  the  river.  Found  a  party  l)^ 
longing  to  the  Wisconsin  geological  survey;  the  principals  were  absent 
Sailed  with  a  &ir  wind  to  Black  river.  Camped  at  the  mouth  of  the  rifer. 
Examined  rocks  at  the  entrance  of  the  river.  Black  argillaceous  aiatj 
sandstone,  crossed  by  well  defined  lines  of  fi*acture  from  one  to  two  feet 
apart,  running  north  and  south;  rock  dips  littte  norUi  of  west;  it  extends 
only  a  short  distance  up  the  river.  It  is  more  argillaceous  and  finely 
stratified  than  that  at  the  mouth  of  Iron  and  Presq'isle  rivers, 

iSifptember  22. — Lefl  Black  river  and  followed  the  cut  out  road  of  the 
Black  River  Mining  Company  six  miles  to  their  cabins.  Surface  of  the 
township  roiling,  and  in  some  places  cut  up  by  ravines.  Soil  sandy 
loam,  with  clay  sub  soil.  Timber,  hemlock  principally.  On  location 
numerous  ineffectual  attempts  at  mining.  Iliere  are  no  regular  veins. 
Much  of  the  trap  is  mixed  with  epidote,  and  amygdaloidal  in  its  structtut 
To  the  west  of  the  location  rises  a  high  bluff  300  feet  above  the  river. 
It  is  composed  of  amygdaloidal  trap  cupped  with  jasper,  like  the  Poito- 
pine  mountain  range.  From  the  summit  a  grand  view  of  the  surround- 
ing country,  which  to  the  south  appears  much  broken;  a  second  wnp 
appears  a  few  miles  to  the  southward.  The  general  direction  of  the 
range  seems  to  be  nearly  SS  W. 

September  23. — Went  out  N W.  cdmer  of  township  48,  range  46,  o» 
mile  and  a  quarter.  South  of  this  corner  crossed  trap  hill  150  to  2M 
feet  above  the  general  level;  sudden  descent,  and  then  swampy  land. 
Swamp  nearly  all  the  way  to  southern  edge  of  township.  Halt  a  mik 
south  of  NW.  corner  of  township  47,  range  46,  crossed  second  range  oi 
trappean  rocks  and  continued  on  trap  rocks,  covered  mostly  by  fine  maples 
for  two  miles;  then  descended  again  into  swamp.  Noticed  many  bouldes 
of  granite  and  sienite.  Camped  in  swamp  two  and  one-thiid  milfl 
south  of  town  corner.  Trap  very  compact,  ajid  mixed  witli  quartao*? 
jaspery  material. 

Sq)iember  24.— Rainy  day.  P.  m.,  broke  up  camp  and  marched » 
southern  corner  between  township  47,  ranges  46  and  47.  Sawnoui 
in  place.    Boulders  in  swamp^  of  trap,  sandstone^  and  sienitic  gn0 
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ryficed  cfT  beautifully  porphyritic  trap.  One  mile  from  town  corner, 
began  to  rise  on  fine  maple  country.  One  mile  east  of  NW.  cor- 
'  township  46,  range  46,  found  granite  in  place,  reddish  colored, 
^med;  mica  in  small  quantity,  black;  felspar  and  quartz  quite 
ninant.  A  knob  jising  gradually  on  all  sides,  and  no  rock  seen 
;  near  the  summit. 

tember  25. — Remained  in  camp  on  account  of  injury  sustained  by 
our  party.  Examined  the  country  around^  Pound  greenstone,  or 
almost  pure  hornblende  rock,  alternating  with  the  granite.  The 
5  contantis  strings  of  magnetic  oxide  of  iron.  The  hornblende  rock 
Qs  an  abundance  of  iron  pyrites  scattered'  through  it. 
iemker  26.*:— Proceeded  east  from  camp  ontoAvn  line.  At  one  mile  and 
from  comer,  crossed  ledge  of  granite  and  trap.  Trap  at  sunimit  ap- 
to  r«n  east  a?nd  west;  height  one  hundred  feet.  At  two  miles, 
t  in  place,  rising  in  low  knobs;  swampy  and  low  ground  between 
,  Two  miles  and  a  half  another  knob  of  granite,  then  swampy 
d.  Three  nrriles,  high  knob,  75  feet,  granite;  steep  on  all  sides, 
loble  pines  and  spruce  ;  ohe  pine  16  feet  in  circumference.  Passed 
aw  several  <rf  these  isolated  knobs  of  granite  and  greenstone  rising 
itoMsly  from  the  low  swampy  land  which  makes  up  the  greater  part 
township.  Jt  seemed  impossible  to  define  the  limits  of  these  two 
as  they  are  constantly  occurring  together.  Located  all  the  rocks 
rnship  plats.  Discovered  no  signts  of  mineral  value  whatever, 
ed  ac  NW.  comer  of  township  46,  range  45.  Afternoon  explored 
f camp,  and  despatched  Mr.  Bernard  isouth  on  line.  Found  same 
irit  succession  of  granite  knobs  and  swamps.  The  granite  is  the 
ling  rock,  and  generally  coarse  grained  and  contains  but  little  mica, 
hat  black.  The  color  of  the  felspar,  which  is  the  predominating 
al,  is  reddish.  The  whole  character  of  this  is  that  of  almost  utter 
lessness.  iSon>e  traots  are  ^^11  wooded  and  dry,  but  the  larger 
a  of  the  surface  is  low  and  swampy,  and  covered  with  a  dense  and 
d,undergrowth«  The  difficulty  of  exploring  such  a  region  as  this 
irdly  be  exaggere^d. 

tember  27.— Proceeded  north  from  town  corner  eleven  miles,  and 
d.  Saw  same  recunence  of  granite  and  hornblende  rocks,  whicli  are 
t)n  township  plats.  Where  the  land  is  not  low  and  swampy  it  is 
I  and  heavily  timbered,  by  maple  principally.  Crossed  trap  region, 
lis  about  two  miles  wide,  and  is  mostly  a  fine  rolling  country,  without 
"egular  outcrop  of  high  Wuffs,  but  here  and  there  low  ledges  from 
3  one  hundred  feet  in  height,  extending  for  a  short  distance. 
f«iiiAer28.^ieft  our  campmg  ground  and  went  one  mile  north  of  town 
:  Messrs.  Bernard  and  Barnes  went  West  from  this  point  to  Black 
br  our  boat  1  went  north  six  miles,  and  thence  east  one  mile  and 
•  and  stnick  trail  from  the  mouth  of  Presq'isle  river  to  location  of 
York  and  Lake  Superior  Mining  Company;  thence  to  the  mouth  of 
irer,  distant  about  three  miles.  Saw,  during  the  whole  day,  not  a 
a  place,  and  nothing  whatever  of  interest.  Swamps  alternate,  with 
eiQlock  ridges. 

)tember  29  and  30. — Rainy  and  squally.     Boated  to  Carp  river  and 

id,  waiting  for  fine  weather  to  visit  location  of  Adas  Mining  Com- 

This  location  is  on  Little  Carp  river,  distadt  about  four  miles  from 

►uth,  near  the  junction  of  the  sandstone  with  the  trap,  which  we  de- 
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termined  emd  marked  on  township  plat.  Rock  ainygdaloidal  trap,  aii(I» 
tains  a  great  quantity  of  zeolitic  minerals  in  bunches  and  flat  plates,  ai 
mixed  with  epidote,  crystallized  quartz,  and  carbonate  of  lime  and  pii 
nite.  There  are  no  regular  veins.  The  bunches  often  lie  nearly  horizontai 
in  the  rock.  The  quantity  of  copper  is  very  small  indeed ,  and  there  isi 
reason  to  suppose  that  profitable  mining  can  be  carried  on  here.  R^taioei 
to  camp  at-  mouth  of  Carp  river. 

October  1.— Started  to  return  to  Coppey  Harbor,  the  weather  being  si 
fine,  but  the  admonitions  of  Judge  Burt,  and  others  well  experienced  in tht 
climate,  having  rendered  us  unwilling  to  remain  longer  than  the  lOtbi^ 
October  in  this  region,  rowed  to  four  rniles  east  of  Iron  river  and  camped. 

October  2. — Rowed  to  the  Ontonagon  river,  and  then  ascended  to  the 
Grand  rapids,  as  we  wish  to  avail  ourselves  of  the  few  renudningdap^^ 
fine  weather  to  see  what  progress  has  been  made  in  the  nupingop^atioss 
of  that  region.     Camped  at  the  warehouse  of  the  Ontonagon  Mining  Co. 

October  3. — Went  to  Cushman's,  location  of  Ontonagon  Mining  Com- 
pany, and  found  Mr.  Cushman  absent,  and  that  but  little  had  been  doae 
towards  estimating  the  real  value  of  the  region.  Appearances  are,  how- 
ever, not  at  all  flattering.  Furnace  is  nearly  com^ted,  but  ihewhde 
arrangement  is  very  defective,  and  tliere  will  be  no  copper  produced  hm. 
Made  examinations  between  this  location  and  that  of  the  United  States 
Company. 

October  4. — Made  excursion  to  the  Ontonagon  to  examine  the  neigh- 
borhood of  the  place  from  which  the  famous  Ontonagon  co]:^)er  rock  was 
taken.  Sundry  attempts  have  been  made  to  djig  for  copper  ki  the  deep 
clay  which  borders  this  stream.  There  can  be,  no  doubt  that  the  vmt 
of  copper  found  here  had  its  origin  in  the  rock  near  here;  but  the  mm 
fact  of  its  having  been  found  in  the  bed  of  the  stream^  can  be  no  induce- 
ment for  researches  in  the  thick  clay  and  sand  deposites  close  to  it. 

Octobers. — Returned  to-day  to  Mosquito  hall,  and  thence  to  the  moudi 
of  the  river. 

October  6. — Prepared  for  departing;  but  wind  being  ahead,  did  not  leaie. 

October  7. — Left  Ontonagon,  and  arrived  at  Copper  Harbor  on  the  11  ih, 
having  been  detained  five  days  near  the  Ports^e  by  violent  gales  aoi 
snow-storms.  We  were  obliged  to  wait  at  Copper  Harbor  till  the  31sV 
no  boat  leaving  on  account  of  the  tempestuous  weather.  We  arrived  it 
tfie  Sault  on  the  2d  of  November,  and  were  again  detained  till  the  Mu 
We  reached  Boston  on  the  19th  of  November,  after  a  difficult  and  pro- 
tracted journey,  owing  to  the  constant  stonx^  and  wintry  weather. 

The  following  is  a  summary  of  what  has  been  done  towards  developing 
the  mineral  resources  of  the  district  between  Portage  lake  and  Montie^ 
river,  whether  by  surface  explorations,  or  more  regular  and  systematic 
mining.  The  various  localities  are,  in  general,  designated  in  their  ord^ 
of  position,  beginning  at  the  eastern  extrej^ity  of  th^  district  and  proceed- 
ing westwardly, 

T.  52;  12.  34,  seciiofis  17  and  IS.— Minmg  Company. 

Of  the  extent  of  this  company's  operations  I  cannot  speak  firompcf- 
sonal  knowledge,  as  J  have  not  visited  the  location,  but  little  has  bes 
done,  however,  and  the  company  has  abandoned  the  location,  as  I  hi^ 
been  informed. 
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T.  62,  JR.  35,  section  6. —  Old  Settlers^  Mining  Company. 

Nothing  of  consequence  has  been  accomplished  here,  and  the  prospect 
"  successful  mining  at  this  point  is  so  small  that  I  did  not  consider  it 
^rth  while  to  visit  this  location. 

T.  52,  /?.  37,  sections  35  and  36. — Algonquin  Mining  Company. 

This  is  the  first  point  in  the  trap  range,  proceeding  westwardljr  from 
ortage  lake,  where  copper  has  beea  found  in  any  considerable  quantity, 
nd  it  is  here  that  the  trap  ranges  begin  to  be  characterized  by  that  regu- 
Ljity  of  uplift  and  direction  which  they  assume  on  Keweenaw  point,  and 
ear  the  Ontonagon  river.  This  company  has  built  a  commodious  house, 
Brn,  and  storehouse  on  isection  35,  near  the  south  line  of  the  township, 
n  a  smaU  branch  of  Fire-steel  river.  From  this  point  there  is  a  road  cut 
ut  along  the  town  line  westwardly,  as  far  as  section  31,  where  it  strikes 
ff  northwau-dly  to  a  warehouse  on  Fire-steel  river,  about  two  miles  from 
s  mouth,  by  the  course  6f  the  stream.  To  this  point  boats  of  consider- 
ble  size  can  ascend,  although  the  stream  is  somewhat  obstructed  by 
Lllen  logs.  There  is  a  trail  from  this  location  along  the  town  line  east- 
"Tirdly,  for  about  10  miles,  when  it  leaves  the  line,  and,  bending  to  the 
:auth,  it  crosses  Sturgeon  river  and  reaches  the  Anse  in  about  15  miles. 

The  heiglit  of  the  houses  of  this  company  above  the  level  of  Lake 
wperior,  is  621.7  feet.  The  mining  operations  of  this  company  have 
3en  confined  to  section  36;  and  they  have  made  surface  exploratioi^s  at 
feverdl  points  along  a  bluff,  which  is  about  75  feet  in  hefght,  and  which 
■  ns  nearly  in  a  JNE.  and  SW.  direction  through  the  section— the  steep 
de  of  the  ridge  facing  to  the  NVV.,  which  is  an  exception  to  the  general 
Lie  with  regard  to  the  trap  cliffs  of  this  region.  The  trap  is  tolerably 
impact,  and  much  mixed  with  epi«lote. 

At  the  first  open  cut,  about  half  a  mil*  NE.  of  the  house,  copper  has 
^«n  found  sparingly  intermixed  with  quartz  and  epidote.  One  fourth  of 
vnile  &rther  on,^n  open  cut  has  been  excavated  about  35  feet  in  length 
^d  10  (feet  deep;  its  cltrection  is  nearly  N.  60^  E.     From  this  excavation 

considerable  quantity  of  metallic  copper  has  been  taken,  mostly  inter- 
ixed  with  quartz  and  epidote.  Mothing  has  been  done  on  this  location 
-:iring  the  past  year,  and  we  were  only  enabled  to  judge  of  the  probable 
^ue  of  the  mine  from  the  appearance  of  the  ore  thrown  out  and  now 
ing  on  the  spot.  There  were  some  large  masses  of  nearly  pure  copper, 
i  d  the  general  average  of  metal  in  the  rock  was  much  higher  than  in 
ost  of  the  localities  of  this  description.  It  would  be  impossible  to  esti- 
^te  the  average  per  centage  of  metal  on  the  whole  rock  removed;  but 
^  richer  portions  of  the  rock  which  had  been  placed  together  would 
cibably  have  yielded  from  20  to  25  per  cent,  of  pure  copper.  No  silver 
^s  discovered  in  any  of  the  fraginents  at  the  mine.  The  excavation 
ing  partially  filled  with  water,  it  was  difficult  to  decide  whether  appear- 
Lces  were  more  favorable  at  the  slight  depth  to  which  they  had  penc- 
il ted  than  on  the  surface.     The  epidote  soon  der^omposes  when  exposed 

the  action  of  the  air  and  moisture,  and  the  rock  seems  to  be  filled  with 
3^ms  of  a  greenish  pulverulent  mass,  in  which  the  copper  is  irregularly 
^j)ersed.  The  width  of  the  copper-bearing  portion  of  the  rock  is  ex- 
^ingly  unequaL 
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To  judge  from  the  amount  of  copper  thrown  out  at  this  mine,  it  mO 
seem  advisable  to  explore  this  deposite  of  copper  more  thoroughly  by  sik- 
ing  upon  it  to  a  depth  of  at  least  fifty  feet.  What  the  inteutiooso/b 
company  were,  we  were  unable  to  learn. 

This  company  has  a  rude  saw-mill  upon  Firf  steel  river,  about  twoai^ 
a  half  miles  south  of  the  houses;  it  has  never  been  completed.  IVj 
xoad  from  the  location  to  the  warehouse  is^  or  would  be  were  it  mu 
travefled,  almost  impassaUe  from  the  depth  of  mud^  the  s^oil  being fi 
and  clayey.     The  country  rises  gradually  in  going  westward  ftomoi 
houses  to  the  peint  where  the  road  branches  lo  the  location  of  the 
lass  Houghton  Company,  which  is  the  highest  point  of  the  rolling  coude 
underlaid  by  trap  along  the  road.     It  is  759  feet  above  Lake  Siipem 
Thence  the  coMUlry  descends  gradually  to  the  lake,,  without  any  mads 
features^  the  soil  and  detritus  concealing  the  underlying  rocks  eatirelj. 

T,  51,  if.  37^  Seeiion  9. — Lhtcglass  HeugfUon  Mining  C$mpaiKj. 

This  company  has  four  locations  in  this  township,  correspoLdiog  to »^ 
tions  fl,  15,  17,ancl  22.     Section  9  lies  on  the  northern  slope  of  the 
range,  the  southeastern  portion  of  the  section  being  underlaid  by  eou 
trap;  the  northwestern  half  of  the  section  is  conglomerate  and  sandsti 
The  surface  of  this  section  is  gently  uudulating  and  covered  by  a 
trap  soil,  the  principal  timber  being  sugar-maple  and  lynn.    Thereis 
low  ridge  of  trap  cropping  oiU  at  various  points  on  this  sectioD,  in  v 
the  explorers  employed  by  the  company  have  found  particles  of  me 
copper  accompanied  by  rose  quartz,  or,  more  properly,  quartz  colored 
sub-oxide  of  copper.     Loose^  pieces  of  the  same  veinstone,  with  me 
copper,  were  found  in  the  bed  of  a  tributary  of  Firested  river,  whi 
crosses  this  section.     Nothing,  however,  of  much  importance  has 
discovered,  and  no  further  explorations  have  beea  made  upon  tbissecti!^ 

.  Section  II. 

Tliis  section  touches  the  last-mentioned  one  en  its  s.")uthweslein 
and  is  similar  to  it  in  its  general  characters.  It  is,  ho  we  ver,  almost  enti' 
ly  underlaid  by  sandstone  and  conglomerate,  the  trap  being  confined ^' 
very  small  area  of  the  southeastern  corner  of  the  section.  The  sarae^ 
pearances  of  native  copper  and  quartz  have  been  found  in  the  trap  of  i^^ 
section  as  on  section  9.  Nothing  oi  bufficient  importanoe  to  justify 
operations  has  been  found. 

Seclions  1 5  enid  22, 


The  cabin  buih  by  the  company,  which  was,  however,  deserted a^' 
time  of  our  visit  to  this  location,  is  on  the  southwestern  comer  of  secff 
15.  The  company  have  also  a  storehouse  on  the  north  western  coni«f 
^eclion  22.  There  is  a  cood  road  cut  out  from  the  centre  ol  the  nort^- 
line  of  this  townsiiip  to  the  cabin  along  the  section  line.  The  cicarifc' 
on  rolling  ground,  and  elevated  478  feet  above  the  lake.  The  iniD^ 
operations  of  the  company  have  been  mostly  confined  to  this  seciio**'* 
to  the  northwestern  corner  of  it,  the  middle  and  southeastern  portiofi^^ 
ing  nearly  level  and  underlaid  with  conglomerate  and  sandstone.  "^ 
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rthwestern  portion  is  broken  by  Uw  ridges  of  trap  winch  nm  a  Rttle  to 
3  east  of  north  and  present  a  steep  face  on  the  southeastern  side.  In 
e  of  thes§  a  drift  has  been  run  in  for  about  25  to  30  feet,  and  a  consid- 
able  quantity  of  copper  has  been  obtained.  The  following  appearances 
e  seen  by  following  Mong  the  exposed  face  of  the  bhiff,  which  is  about 
)  feet  above  the  general  levei  of  the  isfirface  around.  The  trap,  which  is 
daric  compact  variety,  occasionally  somewhat  amygdaloidal  in  its  stnic- 
ire,  is  divided  at  intervals  of  3  or4Xeet,  though  irregulariy,  by  seams, 
hich  are  filled  principaHy  with  quartz  and  calcareous  spar  in  very  vary- 
ig  thicknesses.  A  reference  to  fig.  1,  pl^te  I,  Xvill  facilitate  the  compre- 
ension  of  the  mode  in  which  the  copper  occurs  at  this  locality  and  at 
lany  others  resembling  it.  Ffg.  1  is  a  diagram  of  the  surface  appearance 
r  the  rock;  fig.  2  is  a  section  of  the  same  at  right-angles  to  the  general 
ne  of  direction  of  the  ridges  of  trap.  It  will  be  seen  that  the  trap,  when 
xposed  on  its  mtnral  face,  appears  to'^be  divided  by  a  number  of  seams 
^hich  follow  the  gienerat  direction  of  the  ridge,  and,  of  course,  have 
Jostty  a  rather  east  and  westerly  direction.  These  seams  are  rarely  con- 
tmo«s  for  any  great  length,  yet  they  may  in  some  instances  be  traced  for 
considerable  distance.  It  is  impossible,  however,  to  decide  on  the  iden- 
ty  of  any  two  portions  of  one  of  these  seams,  unless  the  rock  is  exposed 
ontinnously  along  the  whole  course  af  them.  It  will  be  seen  that  the 
ipof  these  seams  is  invariably  with  that  of  the  rock  itself— generally  at 
tJ  angle  of  about  45^.  At  many  points  of  their  course  they  are  accom- 
^ied  by  native  copper,  which  sometime^  occurs  in  vety  large  masses, 
uch  is  the  case  at  this  location. 

^-  51,  ft.  37,  section  21.— iSfetr  York  and  Michigan  Mifiing  Company. 

kittle  has  been  done  ujx)!!  this  location  more  than  a  mere  surface  explo- 
sion. A  house  has  been  built  on  the  northwestern  corfler  of  it.  There 
^  two  well-defined  steep  ridges  of  trap  crossing  the  line  between  sections 
>  and  21,  in  which  several  veins  of  metallic  copper  and  blue  carbonate  of 
Ppcrare  said  to  have  been  discovered  by  those  who  explored  the  ioca- 
*n  for  the  company.  We  found  the  same  appearances  here  as  at  numer- 
'8  other  points  on  this  part  of  the  trap  range,  namely,  epidote  Occurring, 
^sive  aikl  intermixed  with  the  trap  rock,  with  its  usual  accompani- 
sniof  a  small  amount  of  copper.  Nothing,  however,  was  found  worthy 
particular  notice.  The  ridges  of  trap  are  generally  elevated  about  100 
't  above  the  general  level,  and  the  ground  between  the  ridges  is  some- 
les  low  and  swanipy.  A  barometrical  observation  gave  for  the  height 
the  most  western  ridge  on  this  section  above  the  lafee  —  feet.  From 
s  the  ground  descends  gradually  in  knobby  ridges  to  Fire-steel  river, 
Uch  crosses  the  line  between  sections  17  and  20  about  equally  distant 
ni  the  corners.  About  one-sixteenth  of  a  mile  SW.  of  the  cabin  there 
a  knob  of  trap,  which  is  elevated  66t)  feet  above  Lake  Superior,  'i'he 
Uion  is,  in  general,  undulating,  well  watered,  and  covered  by  a  fine 
>wth  of  maple  and  a  few  hemlocks.  The  same  character  of  surface 
itioues,  tlie  country  descending  gradually  to  the  comer  of  sections  29, 
,31,  and  32,  where  the  ground  rises  in  steep  knobs  of  trap,  one  of 
ich,  on  the  line  between  sections  29  and  30,  about  one-eighth  of  a 
e  from  the  corner,  was  foimd  to  be  633  feet  above  the  lake.     The  trap 
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is  here  amygdaloidal  in  its  character^  but  no  ptomisTBg  appearances  of  oof- 
per  were  found. 

Township  60,  range  39. 

As  this  is  an  interesting  township  in  regard  lo  its  topographical  featiiret, 
and  one  in  which)  perhaps,  more  mining  and  exploring  has  been  doix 
than  in  any  other  of  this  district,  I  will  fWa  a  general  description  of  the 
outlines  oi^  its  geology  and -topography,  beiore  entering  on  a  particutar 
description  of  the  several  explorations  and  attempts  at  mining  which  haie 
been  made  on  it. 

The  Ontonagon  river  runs  diagonally  across  this  township,  in  a  winding 
course,  separating  into  two  unequal  portions.  The  three  main  branchesof 
this  stream,  called  respectively  the  east,  west,  and  middle  branches,  unite 
in  sections  27  and  28,  and  foicnia  wide  stream,  whicli  is  much  broken  by 
lapids,  and  can  only  be  ascended  by  boats  forced  up  against  the  current  by 
seuing- poles.  The  banks  of  th^  river  are  generally  of  red  clay,  some- 
times rising  one  hundred  feet  above  the  stream,  and  worn  into  precipitow 
ravHnes,  commonly  known  as  '^hog-backs,"  which  succeed  each  other 
many  times  in  the  course  of  a  mile,  and  render  travelling  among  them 
most  laborious  and  vexatious.  There  are  several  warehouses  on  the  river^ 
which  hi^ve  been  used  as  depots  for  provisions  by  companies  engaged  io 
mining  on  this  township  and  the  one  next  south  of  it:  most  of  these  have 
been  abandoned. 

The  trap  range  enters  the  township  at  the  northeastern  corner,  and  fel- 
lows a  nearly  NE.  and  SW.  direction  diagonally  through  it.     On  the  east 
and  West  line  on  section  12,  there  are  two  distinct  ridges:  the  northern,  the 
higher  of  the  two,  is  736  feet  above  the  lake,  at  the  point  where  the  liue 
crosses  it  on  section  12.     The^e  ridges  continue  tolerably  distinct  and 
nearly  parallel  to  near  the*  Ontonagon,  where  they  gradually  break  off;  and 
at  the  point  where  the  river  crosses  the  trap  range,  no  rock  is  seen,  but  the 
river  has  on  each  side  high  clay  banks.    The  terminating ^nobs  ol  these 
ridges  are  conspicuous  objects  from  a  distance,  and  are  known  as   ^^  The 
Three  Brothers."     The  northern  and  middle  Brothers  are    the  proper 
terminations  of  the  two  parallel  ridges;  the  southern  is  a  spur  of  the  south- 
ern ridge.     The  height  of  the  middle  Brother  above  the  lake  is  758  feet; 
the  other  knobs  and  ridges  on  the  township  ri^e  from  650  to  700  feet  above 
the  lake.    From  the  summit  of  the  northern  ridge  the  ground  falls  ofS  very 
gradually  to  the  lake,  there  being  no  other  breaks  than  the  ravines  worn 
by  running  water-     Soujlh  of  the  -trap  range    there  is  a  beautiful   level 
plateau,  finely  timbered  with  maple  and  hemic ck;  then  succeeds  a  brokea 
and  uneven  country,  much  worn  into  gullies  and  lavines.     In  tlio  beds 
of  the  streams,  sandstone  may  be  seen  in  place  occasicnally ;  though  the 
bottpms  are  generally  of  red  clay,  and  the  i^urrent  sluggish.     West  of  the 
Ontonagon,  the  southern  boundary  of  the  trap  seems  to  be  near  the  west 
branch  of  the  Ontonagon,  in  the  bed  of  which  sandstone  may  sometimes 
be, seen,  and  trap  is  found  everywhere  to  the  north  of  it,  and  at  no  great 
distance,     it  was  on  section  31  of  this  township  that  the  fampns  '*  copper 
rock,"  now  at  Washington,  was  found,  in  the  bed  of  the  Ontonagon.     To 
£icilitate  its  removal,  a  good  road  was  run  across  to  the  main  l:>ranch  of  the 
river  on  s^eciion  20,  which  is  known  as  the  '*  copper  rock  road."     A  house 
was  built  here,  which  is  fast  going  to  decay. 

Sections  i5, 16,  21,  and  22  have  been  the  principal  field  of  ipining  op- 
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t^ns  in  this  township.  The  Ontonagon  Mining  Company  first  made 
larin^  and  built  cabins  on  location  98,  (section  l&,)  and  explored  and 
I  shalts  on  this  and  the  adjoining  section.  Since  this  a  portion  of  the 
tion  has  been  transferred  to  another  company,  called  the  Minnesota 
Qpany;  and  at  the  time  of  our  visit,  preparations  were  making  to  re- 
iQience  miping  on  a  more  extend|d  scq^e.  It  was  the  intention  of  this 
ipaiiy  to  prove  thoroughly  the  vaTue  of  their  deposites  of  copper  during 
coming  winter.  We  understand  that  a  large  amount  of  provisions  and 
like,  destiujBd  for  this  company,  was  lost  on  the  propeller  Goliath;  and 
(ear  that  this  loss  may  have  retarded  the  progress  of  the  work.  A 
ft  was  sunk  by  the  Ontonagon  Company  on  section  22,  but  was  aban- 
led  and  partly  filled  with  water  wlien  we  visited  it.  It  was  said  to  be 
ut  forty  feet  ^eep.  On  examination  of  the  rock  thrown  out,  we,  found 
af^arance  of  a  regular  veinstoite;  but,  as  ,at  many  othes  localities^  a 
gled  mass  of  epidote  and  trap  rock,  with  veins  of  quartz  and  calcareous 
r>  and  a  little  native  copper.  Judging  from  the  material  thrown  out^ 
appearances  were  not  promising;  And  probably  the  mine  .was  very 
>erly  abandoned.  This  is  called  the  *^  Gray  Sulphuret  Mine;"  why, 
Were  unable  to  determine,  as We  could  not  detect  any  of  that  ore  at 
shaft. 

'he  same  company  coinmenced  a  shaft  near  the  northwestern  corner 
^tion  II;  but  it  was  soon  abandoned.  The  principal  shaft  sunk  by 
company  was  on  section  16,  near  its  east  line.  Tbis  shaft  is  sixty  feet 
^y  and  is  mostly  in  the  tiap,  without  promise  of  a  vein  or  valuable 

during  the  winter  of  I847-'48,^  it  was  discovered  that  mining  operations 
been  carried  on  at  this  location  many  hundred  years  previously^  by 
Lt  people  or  nation,  it  seems  quite  impossible  to  decide.  A  series  of 
k  cuts  had  been  made  along  the  brow  of  the  hill,  principally  on  sec- 
15,  from  which  had  been  taken  large  quantities  of  rock,  and  probably 
3pper.  These  excavations  had  become  filled  up  with  loose  dirt  and 
table  matter;  and  trees  of  isirge  dimensions,  and  evidently  of  very  con- 
able  age,  were  found  growing  directly  over  them.  Large  quantities 
lone  hammers,  or  boulders  of  an  ovoidal  shape,  with  a  groove  cut 
nd  them  near  tbe  middle,  probably  for  the  purpose  of  attaching  a 
lie  with  a  withe,  were  found  buried  in  the  rubbish  which  filled  these 
ent  min.es.  In  the  principal  excavation  a  large  mass  of  copper,  about 
ieet  in  length  by  3^  feet  in  breadth,  and  averaging  twenty  inches  in 
:ness,  estimated  to  weigh  seven  tons,  was  met  with,  as  represented  in 
sketch,  (fig.  4.)  This  mass  of  copper  had  evidently  been  loosened 
the  rock  in  which  it  occurred,  probably  by  the  action  of  fire  and 
en  cooling,  and  with  the  aid  of  copper  wedges  and  the  stone  ham- 
;  and  had  been  raised  several  feet  above  its  native  bed  on  blocks  oi 
1,  which  were  found  still  remaining  under  it  quite  decayed,  yet  pre- 
hg  their  original  form.  The  whole  surface  of  the  mass  of  copper  was 
inered  smooth  by  repeated  blows.  It  would  appear  that,  after  in^ 
bte  labor,  they  had  abandoned  the  original  intention  of  raising  it  to 
lurface,  after  having  removed  all  the  loose  pieces  which  could  be  sep- 
d  from  it  with  help  of  their  rude  tools.  Other  excavations  of  a  similar 
re  have- been  traced  along  the  edge  of  the  hill.  The  appearance  of 
ock  in  one  of^  these,  with  a  column  left  to  support  the  upper  wail,  will 
en  in  fig.  5.    The  wkole  aspect  of  the  excavations  argues  in  those 
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who  m^de  them  a  higher  degree  of  perseverance  and  intelh'gence  thiislx: 
exhibited  by  the  Indians  of  that  region  at  the  present  day.     Who  is?  J^ 
the  real  workers  of  these  ancient  mines  is  a  question  for  the  antiquaiyD 
study.  h 

From  the  bottom  of  the  excavation  represented  in  figure  4,  which  la  jT 
covered  with  water  at  the  tim%of  o^  visit,  so  that  we  could  not  exama 
it,  many  rich  and  interesting  specimens  of  native  copper  and  silver  ha* 
been  taken,  which  we  saw  in  the  possession  of  the  agent  of  the  compain. 
Mr.  Knapp,  at  Eagle  river.  The  specimens  of  silver  were  much  laia 
than  any  which  have  been  found  before  upon  this  district.  The  natoi 
of  the  locality  will  be  best  seen  by  reference  to  the  figure.  The  openiK 
follows  the  general  dip  of  the  seams  of  trap,  dipping  about  52^  to  53^ t 
the  north.  It  is  seven  feet  ten  inches  across  from  wall  to  wall.  On^ 
upper  wall  there  are  three  seams  of  iaumonitej  and  then  a  space  of  abf€ 
one  foot  in  width  of  epidote  and  metallic  copper,  mixed  with  spar,  quaiu 
and  trap  rock.  On  the  lower  wall  there  are  again  three  veins  of  lauiD^ 
nite,  occupying  a  few  inches  in  width.  Between  the  two  is  a  rotten  fe 
tured  trap  rock,  with  polished  surfaces,  (slicken -sides,)  with  oxide  a 
iron  and  much  chlorite  intermixed.  The  whole  appearance,  as  will fe 
seen,  is  more  like  that  of  a  true  vein  than  anything  we  have  found  el» 
where.  Similar  appearances  may  be  observed  on  other  portions  of  tk 
hill;  the  epidote  and  quartz  being  generally  found  along  the  seams  of  th 
trap,  dipping  with  it,  and  having  the  same  direction  as  in  the  Douglas 
Houghton  location,  above  described.  It  was  the  intention  of  the  cm 
pany  to  sinlt  a.  shaft  on  the  locality  where  the  large  mass  of  copper  w 
found.  We  should  advise  the  nmning  of  an  adit  level,  at  a  suitab^ 
distance  below,  into  the  side  of  the  hill,  for  the  purpose  of  provingib 
whole  series  of  veins,  as  represehted  in  figure  6.  If  the  appearances 2 
the  shaft  should  prove  sufficiently  flattering  to  encourage  working,  a 
adit  level  will  be  necessary,  and  the  expense  of  thoroughly  proving  tig 
whole  locality  by  an  adit  level,  which  need  not  be  more  than  a  few  hcfr 
dred  feet  long,  would  not  be  very  great.  It  would  be  rash  to  pronouiKJ 
an  opinion  upon  a  deposite  of  this  kind  until  it  has  been  proved.  1^ 
amount  of  copper  and  silver  near  the  surface  is  undoubtedly  very  coi- 
siderable.  Near  the  southern  boundary  of  section  16  is  another  exca^^ 
tion,  evidently  the  work  of  former  generations.  It  is  in  the  compfl 
trap.  A  seam  of  rock,  made  up  of  red  felspar  and  decomposed  chlori« 
or  epidote,  is  here  exposed,  and  in  it  are  strings  and  bunches  of  copper rf 
considerable  weight.  The  same  variety  of  red  felspar  is  found  scattered 
about  through  the  rock.  The  evidence  of  a  valuable  deposite  of  coj^ 
is  not  sufficient  to  justify  any  large  expenditure. 

Near  the  cabins  of  the  Ontonagon  Company,  in  the  bed  of  a  small  brook, 
occur  large  masses  of  epidote  mixed  with  the  trap,  and  calcareous  sp 
and  chlorite  are  also  abundant,  filling  cavities  in  the  amygdaloidal  tn} 
and  in  veins  and  strings^.  A  good  deal  of  laumonite  also  accompany 
these  minerals,  and  generally  a  lew  particles  of  copper. 

From  the  mine  of  the  Minnesota  Company  a  good  road  has  beencoi 
to  the  river,  about  two  miles,  and  it  is  the  intention  of  the  companf  ^^ 
send  their  cbpper  by  this  way  to  the  river,  and  thence  to  its  mouth  ifl 
flat- bottomed  boats.  A  trail  leads  to  the  mouth  of  the  Ontonagon  ov«ra 
country  gently  descending  and  generally  not  very  wet  or  swampy. 
'    On  tliis.  section  also  the  Rosendale  Company  have  a  cabin,  and  b^ 
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Explored  deposites  of  epidote  \rith  copper,  specimens  of  which  contain  a 
c^ODsiderable  per  c^ntage  of  that  metal. 

On  the  west  side  of  the  Ontonagon,  the  principal  explorations  have 
been  made  in  the  northeastern  corner  of  section  19,  by  Mr.  Randolph. 
T^he  location  is  now  abandoned.  They  had  drifted  in  about  thirty  feet 
in  a  northeast  and  southwest  direction,  when  they  found  the  vein,  as  the 
^workmen  said,  cut  oflf  by  a  wall  of  hard  compact  trap.  This  locality  is 
one  of  an  interesting  class^  in  which  a  seam  in  the  trap  completely 
changes  the  character  of  the  rock,  which  then  gradually  shades  off  again 
«is  we  remove  from  the  seam,  till  the  rock  gradually  recovers  its  former 
structure.  This  is  what  is  commonly  called  a  "  vein  with  one  wall.'* 
Near  the  seam  and  against  it  the  rock  is  highly  amygdaloidal  in  its  struc- 
ture, the  cavities  of  the  trap  being  filled  with  epidote,  and  delicate  crys- 
tallizations, or  small  geodes  of  quartz  and  calcareoiis  spar.  The  rock 
graduates  off  into  hard,  compact  trap  in  the  space  of  six  or  eight  feet,  and 
all  appearance  of  a  vein  is  completely  lost.  The  quantity  of  copper  found 
in  this  locality  was  very  small,  though  some  specimens  contained  as 
much  as  15  or  20  per  cent.,  finely  interspersed  in  the  rock.  Copper  is 
found  disseminated  in  the  rock  at  various  points,  but  there  is  no  appear- 
ance of  a  regular  vein. 

An  attempt  at  mining  on  section  31 ,  by  the  Ontonagon  Company,  will 
be  alluded  to  in  speaking  of  the  operations  of  this  company  in  the  adjoin- 
ing section  of  the  next  township. 

Besides  these  explorations  in  the  trap  there  have  been  several  shafts 
sunk  in  the  clay  banks  of  the  Ontonagon,  in  searchof  supposed  mineral 
treasures,  by  sanguine  explorers.  Near  the  spot  whence  the  copper  rock 
was  taken,  meffectual  attempts  have  been  made  to  mine  in  the  sand  and 
clay.  A  shaft  has  also  been  sunk  in  the  conglomerate,  near  the  edge  of 
the  trap,  in  section  31;   and  another  in  the  banks  of  a  small  stream 

called ; creek,  in  red  clay,  on  section  34.     These  idle  attempts 

te  find  copper  in  loose  masses  in  the  superficial  deposites,  however,  have 
ail  been  long  since  abandoned. 

T.  60,  jR,  40,  section  36. — Onitmagon  Mining  Company. 

This  company  has  a  warehouse  on  the  Ontonagon  at  the  Grand  Rapids, 
near  the  fifth  correction  line,  and  thence  a  tolerable  road  leads  to  their 
location  on  the  northern  half  of  section  36.  Here  several  houses  have 
been  constructed,  and  a  furnace  erected  in  a  rude  and  unsubstantial  man- 
ner. There  is  also  a  small  saw-mill  on  a  stream  about  half  a  mile  south 
of  the  principal  clearing.  A  large  number  of  men  have  been  employed 
here  at  different  times,  and  explorations  have  been  made  at  various  points, 
mostly  in  a  vein-like  mass  of  epidote,  which  may  be  traced  firom  the  bot- 
tom of  the  hill  up  and  along  the  summit  for  a  considerable  distance. 
Its  course  is  north  76^  east,  south  76°  west,  as  nearly  as  it  could  be 
ascertained.  This  mass  is  nearly  vertical,  and  is  one  of  the  largest  and 
most  regular  we  saw.  It  has,  however,  no  perceptible  walls,  and  on 
either  side  of  the  principal  mass  patches  of  the  same  rock  may  be  seen 
gi-adually  converted  into  trap.  It  does  not  continue  with  regularity,  but 
loses  itself  in  the  trap  entirely,  and  then  a  few  feet  fiurther  on  it  may  be 
seen  again  gradually  detaching  itself,  and  becoming  tolerably  pure  epi- 
dote.   A  shaft  bad  been  sunk  about  half  way  down  the  hill,  and  a  drift 
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run  in  to  meet  it  from  below;  small  openings  are  made  at  different  poiii  1% 
in  the  hill  farther  up  the  side,  on  the  mass  of  epidote.  The  resiilt54  ^: 
the  time  we  last  visited  the  mine,  were  not  encouraging,  as  the  per  ceote 
of  copper  on  the  whole  msuss  of  rock  removed  was  very  small.  Soi 
masses  of  considerable  size  had  been  foUnd;  one  lower  down  the  hilU 
the  furnace,  weighed  59  pounds.  The  copper  is  diffused  through  ih 
rock  irregularly,  generally  between  its  joints,  in  a  thin  delicslte  coatio^ 
tarnished  with  iridescent  tints.  Some  pieces  are  in  thin  plates,  and  coa^ 
with  decomposed  epidote,  much  resembling  in  appearance  old  boila 
copper. 

This  company  has  also  commenced  explorations  on  section  31,  T.b^ 
R.  39,  by  drifting  in  upon  a  vein-like  mass  of  epidote  with  much  quam. 
The  direction  of  the  mass  seemed  to  be  nearly  E.  and  W.  But  little  to 
here  found  to  encourage  further  proceedings. 


It 
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Sections  34  and  35. — United  States  Mining  Comptmy. 

This  company  has  a  clearing  and  two  or  three  cabins  near  the  centreof 
section  34.  There  is  a  road  cut  out  in  a  northerly  direction  from  thk 
clearing  to  the  Ontonagon,  near  the  north  line  of  the  township.  It  is  veiy 
wet  and  swampy,  however,  and  could  be  used  only  in  winter.  There 
is  also  a  road  to  Oushman's,  the  Ontonagon  Company's  location,  on  seo 
tion  36.  The  soil  of  the  country  to  the  north  of  these  locations  is  excel-|fe- 
lent,  and  few  portions  of  the  mineral  region  are  better  adapted  for  fenniDjIs-; 

Eurposes  than  this.     A  few  black  oaks  may  be  found  growing  on  the  I  ^. 
ign  ridges  which  extend  through  the  adioining  secdons.  \ir. 

With  regard  to  the  mining  operations  of  the  company,  little  can  be  said.  I  j^j 
They  have  made  an  excavation  of  a  few  feet  in  the  base  of  the  trap  cllfJii. 
which  is  here  perhaps  a  hundred  feet  high,  and  have  removed  a  singutwj  i* 
brecciated  mass  of  trap,  mingled  with  epidote  and  quartz,  the  trapitsdfjii^ 
being  epidotic.  No  copper  could  be  found  at  this  place.  Masses  of  ept  \% 
dote  may  be  met  with,  however,  in  the  ridge  at  various  points,  and  genfrli^. 
rally  having  an  approximately  E.  and  W  direction,  and  in  these  masse  h^^ 
a  few  particles  of  native  copper  can  be  detected  by  close  examination,  h^ 
There  seems,  however,  to  be  no  particular  spot  which  could  safely  be  re-  U 
commended  as  holding  forth  sufficient  encouragement  to  justify  mining,  jt 

On  section  35  is  a  high  cliff  of  trappean  rock,  made  up,  at  least  whea 
exposed  with  nearly  vertical  walls  of  irregularly  alternating  bands  or  lay- 
ers of  amy^daloidal  trap  and  amygdaloidal  epidote  rock.  No  mining  has 
been  done  here^  but  sur&ce  explorations  have  detected  particles  of  native 
copper  at  various  points  on  the  ridge.  Nothing  especially  encouraging 
having  been  found  here,  the  location  has  been  long  since  abandoned. 
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Section  18. — Mendenhall  Company. 

Several  cabins  have  been  built  on  this  location  around  a  large  cleaiiug, 
which  was  planted  with  various  kitchen  vegetables,  all  of  which  ihrivd 
and  prnduced  abundantly.  There  is  a  road  leading  from  the  location  w 
the  bank  of  the  Ontonagon,  at  a  point  about  seven  miles  from  its  mouth. 
At  the  time  of  our  visit  the  location  had  been  abandoned,  although  durii? 
the  year  1846  mining  operations  had  been  carried  on  there  on  a  large  scale. 
It  is  understood  that  about  $10,000  were  expended  in  proving  the  k>ci- 
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Several  shafts  had  been  sunk,  and  drifts  run  from  one  to  the  other, 
re  were  informed;  we  were  unable  to  inspect  them  ourselves,  the 
le  works  being  filled  with  water.  The  deepest  shaft  is  said  to  be 
It  100  feet  in  depth.  The  vein  is  in  the  conglomerate  and  altered 
stone,  and  its  direction  is  about  N.  17®  W.,  S.  17^  E.  It  may  be 
rved  cropping  out  in  tlie  bed  of  the  small  stream  (Mineral  <5reek) 
:h  runs  through  the  location  near  the  cabins.  The  gangue  is  calca- 
5  spar  and  sulphate  of  baryta,  in  which  the  ore  occurs  mixed  in  very 
ible  quantity.     The  ore  is  a  gray  sulphuret  of  copper,  much  mixed 

silica.  The  vein  varies  exceedingly  in  width;  sometimes  it  is  split 
fine  threads  and  entirely  disappears,  the  veinstone  seeming  to  form  a 
2ut  between  the  pebbles  of'  the  conglomerate*  Some  of  the  pieces  of 
'•  ore  which  lay  in  the  office  of  the  company,  and  which  were  evidently 
irved  as  specimens  of  the  best  which  had  been  raised,  were  from  four 
re  inches  in  width.  We  were  informed  that  but  a  few  barrels  of  such 
lad  been  obtained.  The  ore  thrown  out  was  mostly  very  lean,  being 
ily  spar  mixed  with  the  conglomerate,  and  containing  a  small  per 
ige  of  the  sulphuret  of  copper.  We  were  told  that  the  snaft  had  been 
ed  down  to  a  considerable  depth  below  where  ore  was  found  in  the 
;  here  the  vein,  ^which  pitched  to  the  west  at  a  gradually  increasing 
?,  was  underlaid  by  sandstone.^  Proceeding  southwardly,  the  vein 
mtly  becomes  poorer;  and  when,  a  few  rods  south  of  the  main  shaft, 
ler  had  been  sunk  in  it,  on  penetrating  the  rock  to  a  ^hort  distance 
>re  disappeared,  and  the  veins  appeared  to  be  made  up  of  a  curious 
lire  of  veins  of  imperfect  agate  and  calcareous  spai^  in  an  altered  sand- 
.     The  vein  occurs  near  the  junction  of  the  conglomerate  and  trap 

and  the  former  offers  every  variety  of  appearance,  owing  to  the  prox- 

and  action  of  (h^  igneous  rock.  Efforts  were  made  to  trace  the  vein 
he  trap,  but,  we  believe,  without  success. 

th  carbonate  of  lin^  and  sulphate  of  barjrta  were  foUnd  at  this  vein  in 
r  crystallized  specimens.  The  carbonate  of  lim^  is  in  hemitropic 
lis,  of  considerable  interest  to  the  crystallographer,  the  crystals  being 
ibination^f  the  scalend  triangular  abdecabedron,  of  a  forpn  hitherto 
i  only  at  a  locality  in  Siberia.  It  also  occurs  in  six-sided  prisms.  ^ 
!  of  the  varieties  of  imperfect  agate  are  of  great  beauty.  Many  fine 
mens  are  said  to  have  been  obtained  heire,  and  it  is  to  be  regretti^ 
(ome  of  the  best  could  not  have  been  saved  for  the  government  col- 
n. 

lis  locality  is,  on  the  whole,  of  considerable  interest,  as  the  intended 
ig  operations,  both  here  and  at  Copper  Harbor,  have  thrown  consid- 
3  light  on  the  occurrence  of  the  copper  ores  in  the  sandstone  and 
omerate,  and  seem  to  have  settled  the.question  that  veins  in  these 
are  not  sufficiently  to  be  depended  on  to  make  the  working  of  them 
able^  and  that  they  decrease  in  richness  in  descending  upon  them. 

T.  49,  R.  41,  9ecti(m  X2.^0kio  Trap  Rock  Compcmy. 

te  cabins  of  this  company  were  at  first  situated  in  the  southwest 
r  of  section  5,  of  township  49,  range  40;  but  the  explorations  of  the 
any  having  embraced  several  locations  in  the  vicinity,  and  the  place 
tual  mining  being  on  section  12  of  township  49,  range  4.1 ,  cabins 
afterwards  built  at  the  latter  place.    From  the  olayey  nature  of  tfie 
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soil,  the  roads  are  necessarily  bad,  and  the  transportation  difficult.    Tk 
trap  range  runs  in  isolated  knobs  and   broken  ridges  along  the  norths 
bank  of  the  Ontonagon,  which  makes  pretty  nearly  the  dividing  linefe^ 
tween  the  trap  and  the  sandstone.     The  trap  cliffs  are  here  of  considenfeli 
elevation,  and  face  the  south  urith  a  bold  mural  front.     The  mining  operv 
tions  are  mainly  confined  to  the  upper  higher  portions  of  these  blufl&,» 
that  draining  can  be  effected   by  adit  levels  with  ease,  in  case  miniq 
should  be  systematically  pursued.   The  heights  of  the  most  elevated  poiDk 
of  the  ridge  above  the  Ontonagon  at  their  base,  is  from  300  to  400  feel^ 
At  the  time  of  our  visit  to  this  region  in  1847,  nothing  had  been  done 
towards  proving  the  nature  and  value  of  the  deposite  of  copper  on  these 
locations,  althoui^h  preparations  were  making  to  that  effect;  and  in  tbels 
winter  of  1S47  •  '8  considerable  progress  had  been  made  towards  ascertainiuj " 
the  probable  su(^eess  of  mining  m  this  region;  yet,  as  we  conceive,  not  sufr 
cieut  to  warrant  a  decided  opinion  as  to  the  real  value  of  this  singula 
deposite  of  metal.     Dr.  Gibbs  visited  the  locality  in  1848;  and  frombb 
notes  is  extracted  the  following: 

The  general  (character  of  the  rock  is  a  compact  trap,  containing  much 
epidote  mixed  with  quartz  and  calcareous  spar,  the  epidote  genenllr 
assuming  the  form  of  veins  intersecting  the  trap  in  different  directions,  per- 
haps chiefly  north  and  south,  or  east  and  west.  The  cojqier  is  f  )awl 
rrincipally  in  those  veins  which  have  an  easterly  and  westerly  directioD. 
none  of  these  veins,  which  dips  about  35°  to  the  north,  two  shafts  hart 
been  sunk,  one  of  which  was  sixty  and  the  other  forty  feet  in  depth  attfn 
time  of  our  visit,  and  large  quantities  of  epidote  mi^ed  with  quartz  and 
apar  had  been  raised.  The  epidote  is  frequently  rich  in  metallic  coppefi 
though,  as  yet,  it  has  not  been  found  in  large  masses.  The  copper  is  ato 
disseminated,  though  sparingly,  through  the  quartz,  and  affords  specifncm 
resembling  those  from  the  Cliff  mine.  The  epidote  is  often  beautiful^ 
radiated,  and,  when  mixed  with  the  white  quartz  and  brilliant  metallje 
copper,  affords  singular  and  beautiful  specimens.^  At  the  bottom  of  the 
hill  a  drift  is  in  progress  to  meet  the  two  shafts,  l^he  hill  is  about  131 
feet  in  height,  and  the  distance  to  be  driven  is  about  300  feet,  followin; 
the  apparent  course  of  the  vein.  Other  openings  have  been  made  on  thv 
location  and  in  this  hill;  they  all  present  the  same  general  clfaracteR, 
namely,  a  vein*like  mass  of  epidote,  containing  seams  ofquartz  and  calcaie" 
ous  spar,  with  particles  of  metallic  copper.  The  fragments  of  epidote  are  oil- 
en  covei'ed  with  a  thin  coating  of  carbonateof  copper,  evidently  derived!? 
decomposition  from  the  metallic  copper.  Sometimes  the  decomposed  epidolf 
and  earthy  matter  form  seams  in  the  rock,  which  are  regarded  by  the  minen 
as  a  rich  ore.  The  company  had  twelve  miners  at  work  in  August,  184S, 
and  proposed  to  erect  stamping  mills  at  once  for  separatinff  the  copper  6gQ 
the  rock.  On  the  whole,  the  quantity  of  copper  obtained  at  this  localilT 
is  sufficient  to  justify  further  expenditure  in  proving  the  real  nature  of  tiie 
deposites  of  this  kind;  though  the  nature  of  the  occurrence  of  the  metal,  J 1 
differing  from  true  veins,  will  render  the  ultimate  success  of  the  operatioi  j^ 
a  matter  of  some  uncertainty.  The  appearance  of  the  vein  seemed,  hot-  h 
ever,  more  promising  as  they  descended  upon  it.  k 
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Section  11. — Boston  and  Lake  Superior  Mining  Company. 

rhe  general  character  of  the  deposites  of  copper  at  this  location   is  pre- 

3ly  similar  to  that  last  described,  which  is  only  about  the  fourth  of  a 

^e  distant,  although  the  epidote  appears  not  to  be  so  rich  in  copper  as  at 

I  location  of  the  Ohio  Trap  Rock  Company, 

Two  vein  like  masses  of  epidote,  mixed  with  quartz  and  spar,  meet  at 

ht-angles — the  one  running  nearly  north  and  south,  the  other  east  and 

St.     Two  inclined  shafts  have  been  sunk  on  the  vein,  which  dips  to  the 

rth  about  4S^.  The  first  was  about  thirty,  the  second  about  sixty  feet  in 

pth.   The  epidote  was  supposed  to  become  richer  in  copper  hi  descending 

these  shafts.  ' 

Traces  of  ancient  mining  operations  have  been  discovered  at  varibiis 

ints  along  this  portion  of  th<$  trap  range,  similar  to  those  described  as 

ind  at  the  Minnesota  Company's  location. 

The  American  Exploring  Company  have  built  cabins  on  sections  11  and 

of  this  towbship,.and  also  on  section  9;  the  claims  to  these  locations 
ing  disputed  by  them.  They  have  not  carried  on  mining  operations, 
iwever,  at  either  of  these  localities. 

On  section  9  a  few  particles  of  metallic  copper  occur,  disseminated 
rough  prehnite  and  quartz  in  amygdaloidal  trap,  but  we  found  nothing 
rticularly  worthy  of  notice  or  encouraging  to  the  miner. 
The  portions  of  the  trap  range  embraced  in  section^  6  and  7,  of  town- 
ip  49,  range  40,  and  sections  1 ,  12,  2,  and  1 1  of  the  adjoining  town- 
ip  to  the  west,  seem  to  be  richer  in  copper  than  any  other  portion  of 
e  trap  range  of  the  district;  and  it  is  to  be  hoped  that  energetic  mining 
ill  soon  develop  the  real  value  of  these  deposites,  which  differ  so  much 
im  any  hitherto  described  It  is  evident  that  the  value  of  these  veins 
n  be  best  tested  by  drifting  into  the  face  of  the  bluff  from  the  south, 
us  cutting  successively  the  various  deposites,  whiph  have,  in  general, 
.  east  and  west  direction,  and  dip  invariably  to  the  north  with  the  mass 

the  trap  rock  itself.^  Side  drifts  can  then  be  cut,  as  the  adit  level  cuts 
e  various  masses  of  copper-beaming  rock,  and  each  can  thus  be  much 
3re  conveniently  and  satisfactorily  tested  than  by  sinking  a  shaft  from 
e  summit  of  the  hill,  besides  the  advantage  of  being  clear  of  the  water. 
The  operations  of  the  present  winter  will,  it  is  hoped,  decide  the  ques- 
^n  whether  these  remarkable  deposites  of  copper  can  be  worked  with 
ofit— a  question  which  can  only  be  settled  by  the  results  of  actual, ex- 
xieace,  since  the  nature  and  mode  of  occurrence  of  the  copper  differ  so 

tirely  from  anything  which  has  been  seen  in  any  other  part  of  the 
>rid. 

7*.  51,  R.  42,  section  27. — Union  River  Company. 

7his  company  has  made  quite  extensive  explorations — ^moie  so  than 
y  other  on  the  district;  they  are  now,  however,  entirely  abandoned, 
'  operations  of  the  company  having  fully  determined  the  fact  that  the 
-ility  is  worthless. 

rhis  location  is  about  two  miles  firom  the  mouth  of  Union  river,  where 
Warehouse  has  been  built  on  the  lake  shore,  on  section  15.  A  good 
d  Jeads  fi-om  the  warehouse  to  the  mine,  gradually  rising  fix)m  the  lake 
he  cabins,  which  are  309  feet  above  the  lake.    The  rock,  which  may 
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be  seen  in  place  at  numerous  points  along  the  conrse  of  the  streais,ij 
sandstone,  running  nearly  east  and  west,  and  dipping  30*^  i(x  the  ncd 
On  the  NW.  corner  of  section  27,  however,  a  dike  or  bed  of  trap,i. 
eluded  between  the  sandstone,  msdces  its  appearance,  and  may  be  n 
again  in  the  bed  of  the  stream  at  the  location  of  the  Boston  CompaBi, 
about  one-fourth  of  a  mile  further  east.  This  bed  of  trap  appears  to  k 
about  600  or  600  feet  in  thickness,  dipping  N.  25^,  W.  24^— 27°. 

Figure  —  will  give  an  idea,  of  the  nature  of  the  bed  which  has  bra 
worked  here.     It  is  a  bed  of  amygdaloidal  chlorite  rock,  lying  betw^sl 
the  sandstone  and  trap  at  their  juiiction.     Its  thickness  is  about  five  fei 
it  dips  about  27^  with  the  sandstone.     On  this  bed  two  inclined  shaft 
had  been  sunk;  at  the  time  we  saw  them,  one  was  128  feet— the  otte 
100  feet  QU  the  course  of  the  bed.     They  were  connected  by  a  drift  unde 
the  bed  of  the  stream.    Two  vertical  shafts  were  sunk  to  meet  theiiF 
dined  shafts  sit  a  short  distance  from  the  opening  of  the  latter.    Theii 
tention  of  the  company  was,  to  make  use  of  the  stream  for  haulingup 
the  ore.    On  returning  to  the  mine,  during  the  last  season,  we  found  thu 
a  deep  shaft  had  been  sunk  several  rods  to  the  north  of  the  former  one 
intended  to  prove  the  bed  at  a  considerable  depth  below  them.    Astk 
location  had  been  abandoned,  we  had  no  means  of  ascertaining  thepe^ 
cise  depth  of  the  works  at  the  time  they  were  sloppefd,  but  we  wercis^ 
formed  that  the  shaft  was  sunk  about  120  feet  through  the  sandstone d 
then  through  the  bed  of  chlorite;  the  veinstone  thrown  out  indicated k 
a  faint  appearance  of  copper.     At  the  under- wall  of  chlorite,  there  bi 
thin  seam  of  clayey  matter  and  decomposed  chlorite.     Near  the  surfa« 
copper  was  found  in  or  near  the  seam  in  masses  of  very  considerabk 
weight— pieces  weighing  fifty  pounds  or  more  were  taken  out;  wecorii 
not  ascertain  that  any  of  these  large  masses  had  been  met  with  in  descenJ 
ing.    The  copper  occurs  at  this  mine  in  a  singular  manner.    The  * 
rite  is  amygdaloidal  in  its  structure,  the  amygdales  being  filled  with  d 
careous  spar;  and  when  the  copper  occurs,  it  is  generally  as  a  thin,  delican 
envelope  around  the  exterior  of  the  amygdales  of  spar,  and  sometimes 
interspersed  through  the-  chlorite.    Even  in  the  masses  which  look 
richest  the  per  centage  of  copper  is  very  small,  since  the  copper  is  a 
laminae,  or  nlms,  so  thin  that  the  appearance  of  it  is  very  deceptive.  I 
Much  the  greater  part  of  the  chlorite  rock,  however,  contains  no  traced 
copper  at  all,  and,  taken  together,  the  whole  bed  would  certainly  aven? 
less  than  one  per  cent,  of  that  metal.     Some  Of  the  copper  at  the  surfo 
occurred  crystallized  in  elongated,  distorted  crystals,  as  this  metal  sons- 
times  occurs  elsewhere. 

In  the  bed  of  the  stream,  a  few  rods  above  the  mine,  is  a  large  massif 
quartzose  and  spany  matter  in  the  trap,  which  has  been  explored  to  sot« 
extent.  It  is  mostly  quartz,  colored  red  by  sub-oxide  of  copper, 
some  chloritic  substance  intermixed.  It  contains  a  small  sprinkling 
metallic  copper — nothing,  however,  of  value. 

T.  51,  R.  42,  ^sections  22  and ^ .-^BosUm  Mining  Ompary. 

But  little  beyond  mere  surface  exploration  has  been  done  here.  Iti' 
the  same  bed  of  trap  which  appears  here  as  in  Union  river.  In  thisfl^P 
there  is  a  vein  of  quartz,  calcareous  spar,  and  silicate  of  Mme,  whK* 
coutains  a  very  little  metallic  copper  sprinkled  through  it.    Its  widtkis 
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Q  8  to  10  inches,  and  it  dips  from  30^  to  40°  north.  There  is  also  a 
e  epidote  in  the  amygdaloidal  trap.  There  is  far  too  Httle  copper  to 
oura^  working,  and  the  place  is  abandoned.  The  trap  at  this  place 
rery  much  fractured,  and  has  it3  seams  filled  with  a  highly-polished 
jrey  matter  (slicken-sides.)  At  the  junction  of  the  trap  with  the  sand- 
ae«!io  signs  of  the  bed  of  chlorite  which  has  been  worked  at  Union 
er  can  be  perceived. 

Sectiori32: 

fear  the  correction-linfe  a  shaft  has  been  sunk  in  the  hard  jasper  15  or 
feet  (Jeep,  where  it  remains  a  monument  both  of  perserering  industry 
I  of  misdirected  effort,  since  the  difficulty  of  drilling  and  blasting  the 
5est^fained  and  toughest  of  silicious  rocks  could  only  be  eqiialled  by 
absui-dity  of  attempting  to  mine  a  seam  of  fen  inch  or  two  in  tKick- 
s  in  a  perfectly  baiTen  ro'ck,into  which  a  little  clay  and  dirt  had  wash- 

fxom  the  surface. 

<  •"  ,  ■  •  ■.  ■    '      • 

Township  Sly  range  43, 

'\  y      '  \ 

1  '     ^ 

Ls  this  township  has  been  the  ^cene  of  a  good  deal  x>f  mining  explora- 
I,  I  will  briefly  describie  its  geological  and  topographical  features, 
>Te  proceeding  to  allude  to  the  different  mining  companies  in  particular, 
s  towtiship  is  much  broken  by  the  ranges  of  the  Porcupine  mount- 
j,  which  occupy  nearjy  the  whole  of  it.  An  almost  unbroken  pre- 
toos  cliff  extends  along  from  the  centre  of  section  13  td  section  30 
joiially  across  the  township.     It  is  elevated  at  its  highest  point  about 

feet  above  the  lake,  and  rises  in  some  places  almost  vertically,  with  a 
'P  talus  of  angular  fragments  of  sandstone  and  trap  at  its  base,  nearly 

feet  above  the  level  of  Carp  lake  and  river,  which  flows  at  its  foot. 
is  ridge  is  trap  protruded  thi-QUgh  between  the  sandstone,  which  is 
id  both  above  and  below  it.  The  bed  of  trap  is  probably  not  more 
1  a  few  hundred  feet  in  thickness.  Parallel  with  this  range  of  bluffs 
inds  the  valley  of  Carp,  lake  arid  river.     The  forrtier  is  elevated  483 

above  the  level  of  Lake  Superior.  South  of  this  valley,  which  is 
f  narrow,  rises  immediately  a  series  of  rounded  heights  of  amygdaloi- 
trap,  which  form  a  second  range  much  less  regular  in  its  outline  than 
first.  Bleyiond  this,  to  the  south,  occurs  the  highest  range  of  quartzose 
c,  or  red  jasper,  in  which  nothing  of  mineral  value  has  been  discovered, 
lost  all  the  explorations  on  the  township  have  been  made  in  the  first 
:e  nearest  to,  the  lake,  aud  at  the  junction  of  the  trap  and  the  sand- 

fitec/ion  14. — Isle  Roy  ale  Company. 

^his  locality  is  situated  nearly  at  the  top  of  the  high  trap  bluff  which 
tlooks  the  valley  of  Carp  lake,  and  the  mine  is  about  900  feet  above 
lake. 

.  reference  to  figure  7  will  sho"W  the  situatibn  of  the  deposite  of  cop- 
which  was  sought  to  be  worked,  and  which  is  in  some  respects  simi- 
to  that  of  the  Unidn  River  Company,  and  peculiar  to  this  region .  It 
tke  that  between  the  sandstoiie  aiid  the  trap  rock  at  their  junction. 
Part  ii— 48 
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The  sandstone  dips  30^  to  N.,  and  at  and  below  the  line  of  junctionit 
is  much  broken  and  hardened,  apparently  by  the  igneous  action  of  tk 
trap.     Between  the  sandstone  and  the  trap  is  a  seam  about  one  foet  a 
width,  of  blue  plastic  clay  and  decomposed  chlorite,  with  fcunded  bould© 
of  sandstone,  much  altered  and  sparry,  of  from  one  to  three  or  four  incbe 
in  diameter.     In  this  seam,  and  directly  in  contact  with  the  trap  jock, 
masses  of  copper  were  found  near  the  surface;  one  of  which  weighed 5a 
pounds.     As  was  the  case  with  the  Union  riverdeposites,  it  wasmetviti 
m  much  smaller  quantities  farther  down  on  the  bed.     Ah  inclined  dnil 
on  the  bed  was  carried  down  about  20  feet,  but  we  could  see  no  signs  of  cop- 
per at  that  depth.  At  the  upper  side  of  the  drift  wasathin  seam  of  calcareous 
spar,  varying  from  one  to  four  inches,  and  son>etimes  spreading  outtoi 
foot  in  width ;  it  was  much  mixed  with  trap,  so  as  to  form  a  sort  of  breccii 
Several  feet  below  the  juncture  of  the  trap  and  sandstone  was  a  narrow 
seam  of  rock  in  the  sandstone,  containing  a  small  quantity  of  metallic 
copper,  much  oxidized  to  red  oxide  and  green  carbonate.     This  had  been 
explored  somewhat,  but  the  quantity  of  copper  found  was  very  small. 

The  same  company  have  explored  at  a  locality  about  a  quarter  of  a  raDe 
west  of  this;  also  in  the  face  of  the  steep  chff,  where  there  occurs  metallic 
copper,  associated  with  epidote,  in  one  of  those  vein-like  masses  of  the 
rock  which  occur  so  frequently  in  this  district,  and  which  seem  here  to 
have  rather  a  N.  and  S.  direction;  whereas,  on  the  Ontonagon  they  fie- 
quently  nm  with  the  formation;  that  is,  nearly  NE.  amd  SW.  The 
quantity  of  copper  associated  with  the  epidote  at  this  ptace  is  quite  ismaH. 

T.  51,  R,  43,  sectixms  27  and  28. — Dekivan  Mining  Company. 

'    '  '   ■  "'      '         . 

This  company  has  a  warehouse  at  the  lake  shore  on  section  10,  andi 
trail  leads  from  thence  over  the  trap  bluff  to  the  clearing  and  cabins  ofi 
sections  27  and  28.     There  are  no  regular  veins,  or  appearanqes^  of  anVr 
on  either  of  these  two  localities,.and  it  would  be  difficult  to  say-  what  hi 
induced  any  one  to  commence  mining  operations  here.     In  the  bed  of  tk 
small  stream  which  runs  through  the  clearing,  the  rock  mostly  exposed 
is  epidote,  passing  into  amygdaloidal  trap;  the  two  are  so  intermixea  thai 
it  is  impossible  to  draw  a  line  of  separation  between  them.     The  cavities 
of  the  amygdaloidal  trap  are  often  filled  with  epidote,  both  pulveruleai 
and  crystalline,  whose  bright  green  color  contrasts  singularly  with  the 
diark  brown  of  the  trap  itself.     Sometimes  the  cavities  are  filled  with  crys- 
talline quartz,  and  the  exterior  of  the  amygdales  coated  with  epidote. 
A  shaft  was  sunk  at  this  locality  a  few  feet  from  the  trap,  where  it  has  a 
singularly  brecciated  character.     It  is  filled  with  small  veins  of  calcareoas 
spar  and  zeolitic  minerals,  and  it  would  be  difficult  to  say  whether  it 
should  be  classed  with  the  trap  or  the  sandstone.    A  few  thin  streaks  of 
gray  sulphuret  of  cop|)er  are  the  only  indications  of  metallic  contents. 

This  location  has  also  been  abandoned.  The  same  company  ban 
made  explorations  on  section  21,  in  the  trap  bluff,  where  traces  of  graf 
sulphuret  pf  copper  have  been  detected. 

Section  20. — Hope  Mining  Company. 

No  mining  exploration  of  any  consequence  has  been  made  on  this  I«*  ^ 
tion^  nor  are  there  signs  of  anything  valuable.     There  is  epidote  in  ^^^ 
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#,  Willi  a  few  particle^  of  native  copper.  The  company  has  a  ware- 
mse  at  the  lake  shore,  and  a  clearing  with  a  cabin  on  the  location. 

A 

«  Seotien  32. — Cretan  Mining  Company, 

This  company  has  built  a  cabin  and  sunk  a  shaft  to  the  depth  of  60 
fty  in  the  amygd^oidal  trs^p  rock,  as  we  were  informed.  The  appearances 
?  much  the  s^me  as  at  tjie  adjoining  location  of  the  Delavan  Company. 
lere  is  no  vein,  nor  any  appearance  of  one,  at  the  place;  and  we  could 
:ect  no  copper  in  the  rubbish  thrown  out. 

Section  30l — Isle  R''ycde  Mining  Company. 

riiis  conqjany  has  mined  pretty  extensively  at  this  location,  which  is 
the  trap  cliff  so  often  mentioned,  and  near  its  western  termination. 
ireral  honses  were  built  on  Carp  river,  communicating  by  a  road  with 
warehouse  on  the  lake  shore.^  The  character  of  the  rock  is  similar  to 
it  at  the  other  location  of  this  company  on  the  ot;her  extremity  of  Uie 
p  bluff.  Figures  lU  and  11  illustrate  this.  Figure  10  shows  the  ap- 
irance  of  an  almost  Vertical  mas$  of  epidote  running  into  the  trap 
idually  at  both  ends,  and  connected  with  it  on  the  sides  by  numerous 
inches.  Th6  company,  satisfied  that  there  was  not  a  sufficient  per 
itage  of  copper  in  the  place  where  they  were  drifting,  (at  A,)  com- 
?nced  a  drift  about  100  feet  below,  in  the  sandstone,  \Vhich  they  had 
tended  about  180  feet  at  the  tinijeof  our  visit.  What  the  precise  object 
tlie  drift  was  it  is  difficult  to  see,  and  whether  it  was  ever  completed 
i  have  not  learned,  it  being  soon  after  abandoned.  The  Sandstone  here 
)s  25°  to  N.  A  Jarge  quantity  of  epidote  had  been  quguried  out,  con- 
ning a  little  metallic  copper  wiih  quartz^  only  a  very  small  per  centage, 
x^reyer^  of  the  whole  mass. 

In  regard  to  all  the  locations  on  the  Porcupine  mountains,  there  can  be 
»  hesitation  in  saying  that  there  is  no  promise  of  a  sufficient  yield  of 
pper  in  any  one  of  them. 

T.  49,  R.  42,  section  — w-  Boyd^s  locaUion. 

On  this  location  are  two  small  ca:bins,  and  a  clearing.  It  is  approached 
xxm  the  Iron  river  trail  to  Agogebic  lake,  and  is  distant  about  six  miles 
x)m  that  trail,  ablazed  line  leading  to  it  from  appoint  about  two  and  a  half 
liles  south  of  that  whiere  the  trail  crosses  Iron  river  for  the  second  time, 
^he  location  lies  upon  the  trap  range,  on  the  southern  branch  of  it,  and 
bout  tea  miles  south  of  the  fifth  correction  line.  The  trap  is  of  the  com- 
act  greenstone  variety  on  this  portion  of  the  range,  while  the  northern 
ortion,  which  is  separated  from  it  by  an  interval  of  about  two  miles  of 
9W  swampy  country,  is  of  the  porphyritic  qnartzose  variety.  Near  the 
ed  of  the  stream,  close  to  the  eastern  cabin,  occurs  a  mass  of  epidotic 
>ck,  passing  into  trap,  and  containing  specks  of  metallic  copper.  A 
Hall  quantity  of  rock  has  been  thrown  out  here,  but  the  per  centage  of 
•pper  which  is  contained  in  it. is  very  small  indeed.  At  the  southeastern 
U'ner  of  the  location,  near  the  summit  of  a  trap  cliff  200  feet  in  height, 
<iurs  another  mass  of  epidotic  rock  which  has  been  exposed  in  search  of 
p^r.    This  mass  is  sibout  six  feet  in  breadth  by  ten  &et  in  lengthy  it 
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presents  superficially  sonrie  of  the  characters  of  a  vein,  but  passes  gnl- 
ually  into  the  trap  on  both  sides  and  above,  so  as  to  be  no  longer  dis» 
ffuishable  at  the  distance  of  a  few  miles.     A  few  particles  of  copper k 
found  in  the  epidote,  but  appearances,  on  the  whole,  are  unpromising. 
About  a  quarter  of  a  mile  west  of  the  cabins,  near  the  trail,  is  thi 
locality  known  as  the  "red  oxide  vein."    At  this  place  a  small  clearim 
has  been  made,  and  a  few  tons  of  trap  rock  have  been  thrown  cutis  * 
search  of  copper*     The  trap  is  very  hardand  compact,  and  contains  qt 
dote,  and  is  sometimes  stained  by  carbonate  of  copper.     The  seams  d 
the  trap  are  filled  with  thin  plates  of  a  red,  crumbly  substance,  probaHr 
decomposed  laumonite.    The  epidote  has,  as  u§ual,  some  resemblanw  i^ 
a  vein,  but  there  is  no  regular  vein,  and  no  specimens  of  copper  or  oxioe 
of  copper  could  be  found  at  the  locality.     Considerable  masses  haYe. 
howe\'er,  been  obtained  (vom  this  place,  being  mostly  native  copper,  en 
crusted  with  the  red  oxide,  and  rock  stained  and  impregnated  with  tlie 
carbonate.     The  red  oxide  is  probably  aa  after  product,  from  the  oxidi- 
tion  of  the  native  copper.     Near  the  place  is  another  opening  of  the  saiue 
kind,  but  no  copper  or  signs  of  a  vein  could  be  discovered.     On  the 
whole  there  is  no  reason  to  suppose  that  milling  operations  at  this  point 
would  be  attended  with  favorable  results,  there  being  no  promise  or^ 
pearance  of  a  regular  vein,  and  the  copper  accompanying  the  epidoie 
being  in  too  small  quantity  to  justify  further  search  for  that  metal. 

T.  48,  R,  42 y  section  &. — Charter  Oak  Mining  Company^ s  location. 

This  location  is  upon  the  tiorthem  shore  of  Agogebic  lake,  on  the  south- 
ern edge  of  the  trap  range,  where  it  risesin  a  bold  cliff  from  one  hundred 
to  two  hundred  feet  above  the  lake  below.  Two  small  cabins  had  bea 
built,  and  a  considerable  tract  of  country  cleared;  and  preparation  hal 
been  made  to  erect  a  commodious  house,  but  the  locality  was  deserted 
before  the  completion  of  it.  Indeed,  there  is  nothing  upon  the  locality 
which  would  justify  any  expenditure  upon  it.  The  appearances  here  arf 
the  same  as  at  many  other  points  on  the  trap  range  in  the  vicinity.  The 
trap  is  frequently  replaced  by  epidote  rock,  which  forms  large  masses  Ib 
it,  without  any  very  definite  direction  or  line  of  separation  fiom  the  trap. 
and,  as  is  so  generally  the  case,  the  epidote  is  often  accornpanied  wii 
specks  of  metallic  copper;  but  here,  as  elsewhere,  not  in  sufficient  quan- 
tity to  warrant  any  expenditure  in  working.  Nothing  keyond  mere  sur- 
face exploration  has  been  done  on  this  location. 

This  company  has  also  explored,  at  various  points  along  the  trapclife. 
in  township  48,  range  43,  where  epidote  occurs  in  large  quantity,  out  the 
amount  of  copper  found  is  very  small;  in  fact,  to  the  west  of  Agogebic 
lake  and  south  of  the  Porcupine  mountains,  this  metal  has  nowhere  beee 
met  with  but  in  minute  particles.  No  large  masses  resembling  thoseof 
the  Ontonagon  region  occur  here,  neither  is  there  any  appeaiance  of  veiiLS 
regular  or  irregular. 

T.  50,  R.  44,  section  17  f  9j. — Atlas^ Mining  Company. 

This  company  has  a  small  warehouse  at  the  mouth  of  Caip  m^; 
whence  a  trail  leads  to  the  location,  distant  about  four  miles.  The  lo» 
tion  is  upon  Little  Garp  river,  and  is  in  the  amygdaloidal  trap,  wW 
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"■nrmsthe  continuation  of  the  Porcupine  mountain  rang^,  the  surface  being 
oiling,  and  not  broken  by  precipitous  cliffs.  The  rocks  are  principally 
txposed  in  the  bed  of  the  stream,  and  at  the  time  of  our  visit  no  miuiog 
operations  of  consequence  had  been  accomplished,  although  preparations 
vers  making  to  spend  the  coming  winter  in  sinking  upon  what  was  con- 
idered  the  most  favorable  of  fhe  places  indicated  as  containing  copper. 
[Viere^  were  no  si^ns  of  a  regular  vein  at  the  location,  hut  great  quantities 
f  sceolitic  minerals  Were  scattered  through  the  trap,  both  in  the  amygda- 
ddal  cavities  and  also  in  large  flat  plates  or  sheets  at  irregular  intervals  in 
le  rock.  The  occurrence  of  these  layers  of  minerals  was  mistaken  by 
lose  who  had  directed  operations  here  as  indications  of  the  presence  of 
regular  vein ;  which  was  not  the  case^  since  these  masses  were  entirely 
idependent  of  each  other,  and  scattered  irregularly  through  the  trap.  The 
uantity  of  copper  contained  in  the  zeolitic  minerals  accompanying  the 
-ap  at  thi^s  point  was  exceedipgly  small,  and  the  location  has  probably 
>ng  since  been  abandoned.  The  principal  minerals  which  occur  here 
re  crystallized  quartz,  prehhite,  datholite,  and  laumonite  in  large  quan- 
ties,  together  with  calcisKBous  spar,  which  formed  the  larger  part  of  the 
lasses  of  foieign  minerals  scattered  through,  the  trap. 

f 

T.  49,  R.  44,  section  — ;  Charter  Oak  Mining  Company. 

I*  ■  .  - 

^Tbere  is  a  house  and  clearing  here  on  a  branch  of  a  small  tributary  of, 
iresq^isle  ^river,  distant  by  trail  nine  miles  from  the  lake  shore.  The  trap 
igion  here  is  rolling  and  elevated,  without  isolated  ridges.  The  soil  is 
Kcellent.  No  mining  has  been  done,  and  the, location  has  been  aban- 
oned.  The  rocks  are  principally  a  very  amygdaloidal^  variety  of  trap, 
Vied  with  an  abundance  of  laumonite  and  other  zeolitic  minerals;  also 
^ams  pf  quartc  and  calcareous  spar,  ninnipg  in  every  direction  through  the 
■ap,  which  is  finely  exposed  in  a  section  100  feet  in  height,  by  the  pas- 
si^  of  a  Ismail  stream.  The  trap  is  much  fractured,  and  the  scams  are 
lied  with  a  clayey  oxide  of  iron.  Farther.down  the  streaip  the  trap  is 
roken  up  by  innumerable  veins  of  calcareous  spar,  seeming  to  forma 
ort  of  breccia  of  these  materials.  A  (ow  minute  particles  of  sulphuret  of 
oj^r  were  all  that  we  could  discover  by  diligent  search. 

r.  49,  K^  45,  seciioH — :  N9W  York  and  Lake  Superior  Mining  Com- 
pany. (Location  No.  149.) 

> 

The  trail  to  this  location  leads  from  the  mouth  of  Presq'isle  river,  on 
he  left  bank,  to  the  cabins,  distant  about  six  miles.  A  part  of  the  way 
here  is  a  well  cut  out  road.  The  trap  range  is  here  rolling  and  mieven; 
^ut  the  rock  is  not  exposed  inhighclifts.  The  river  gives,  however,  a  good 
action  of  the  junciion  of  the  trap  and  sandstone.  The  trap  at  the  junc- 
Lon  is  hard  and  compact;  further  up  the  stream  it  is  highly  amygdaloidal, 
ecompanied,  as  usual,  by  zeolitic  minerals.  We  found  boulders  of  preh- 
ite  and  quartz,  containing  a  few  specks  of  native  copper,  in  the  bed  of 
le  river.  In  the  course  of  the  two  years,  during  which  two  persons 
»ve  been  employed  in  exploring  in  this  vicinity,  nothing  of  value  has 
een  discovered,  and  no  mining  operations  have  been  commenced,  the 
Sorts  of  die  company  having  been  confined  to  the  cutting  of  roads  and 
building  of  cabins. 
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The  rock  is  rarely  exposed^  in  this  region,  except  when  cnt  hy  coriJ- 
erable  streams  of  wafer.  The  suriace  is  covered  with  a  deep  accomia- 
tion  of  clay  and  sand. 

T.  48^  R.  46,  section  6. — Black  River  Mhring  Cen^fHmy. 

A  warehouse  has  been  built  by  this  company  at  the  month  of  Btad 
river,  and  a  welt  cut  out  road  teads  to  the  clearing  and  honses,.  dbtil 
about  five  mites  from  the  lak''  shore.  The  soil  is  good,  and  the  aspn 
of  the  country  agreeable.  Explorations  have  been  made  at  sevci 
points  in  the  vicinity,  and  shafts  have  been  commenced  in  son(fej 
places,  but  entirely  without  success,  and  the  location  has  beei^  desm 
edly  abandoned. 

T.  48,  R.  4:9^  sections^  23,  24,25,  and  26. -^Montreal  River  Mm 

Compmiy, 

This  company  had  feases  of  several  locations  of  three  miles  squff] 
along  the  course  of  this  river  j  bttt  their  explorations  have  been  confii!«| 
to  lease  No.  19^  at  a  point  about  four  miles,  by  the  trail,  from  the  isoin 
of  the  river. 

In  general  tJie  rocks  are  very  little  exposed  in  this  region,  except  up 
the  lake  shore  and  in  the  bed  of  the  Montreal  river,  which,  whcie 
trap  crosses  it,  has  cut  a  deep  gorge  through  the  almost  vertical*  strati 
sandstone  alternating  with  trap,  and  through  the  thick  belt  of  conglo 
erate  which  flanks  the  trap  on  the  northern  side,  exposing  a  fineseci^ 
of  the  rocks.     The  operations  of  this  company  have  been  very  limited, 
after  building  a  house  and  making  a  clearing,  the  location  seems  to  hs 
been  abandoned,  an  excavation  of  ^  few  feet  in  depth  only  having 
dug  into  the  river  bank.     The  trap  is  both  compact  and  amygdaloid 
generally  the  latter.     That  belt  which  lies  nearest  to  the  conglomeratt 
most  decidedly  amygdaloidal,  and  contains  Urge  quantities  of  theu 
zeolitic  minerals  which  occur  irregularly  scattered   through  the  rocfe 
and  contain  occasionally  a  minute  trace  of  coppef.    There  are  mimeni 
irregular  veins  of  a  hard  quartzose  matmal,  occasionally  stained  ri 
copper,  occurring  in  this  belt  of  the  trap.     Their  course  is  nearly  do[B 
-55"^  west,  and  they  dip  from  45*^  to  60*^.     They  are  very  limited, 
do  not  consider  them  as  affording  any   probable  indication  of  valual* 
copper  deposites.     ^i'he  quantity  of  copper  they  contain  is  exceedin,^ 
small,  and  it  is  not  probable  that  their  continuance  could  be  depeoda 
upon. 
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Siaiisiies  of  the  mines  ofKeweenmw 


i 


Name  of  company, 
and  aituation. 


LS-§ 


36,  township  58, 
range  32  west. 


AorfA  •fmniean. — 
Section  2,  town- 
afaip  57,  range  32 
west. 


AcifiJheeil — Section 
15,  township  58, 
range  30. 


Fut. 
393 


415 


€66 


Greenstone  forminfr 
the  top  of  the  cliff, 
amygaaleid  and  rot- 
ten chlorite  bekrw. 


In  the  name  range  with 
the  Chff  mine;  rocks 
similar. 


The  super-position,  of 
therockflisthi^:  por- 
phyry passing  mto 
greenstone;  on  the 
summit  of  the  hill 
conglomerate  12  ft, 
dipping  to  the  north- 
west; amygdaloid 
where  the  shafts 
have  been  sunk ; 
dark  compact  trap 
at  the  mouth  of  the 
adit.  Coheromerate 
probably  limits  the 
?eins  on  the  north. 


The  lode  bears  north 
27<'  east;  underlie 
l%o  to  the  east ;  av- 
erage width  18  in., 
and  is  nearly  at 
right  angles  to  the. 
prolongation  of  the 
hills. 


-> 


There  are  three  veins. 
The  width  of  the 
working  vein  is  3 
fe«>t,  bearing  noFth 
38°  >rest ;  underlie 
12<'  to  the  east. 

Three  working  veins 
within  200  yards  of 
one  another.  Ist 
Sioughlenbur?  vein 
bears  north  \fP  35 
east;  ^.  Hogan, 
north  lowest;  3<4. 
Kelley,  north  17^ 
12' east.  The  course 
of  the  Hogan  vein 
inten^cts  both  of 
the  other  veins,  but 
the  work  has  not 
been  prosecuted  far 
enough  to  determine 
whether  it  becomes 
merged  or  cuts 
through.  Width  of 
let  vein  14  inchelr; 
2d,  SO  inches;  3d,  15 
inches.  Underlie  of 
thelsi8<=^totheea»t; 
2d,west80i3d,west 
10°. 


Nature  of  til 


Copper,  natrve 
sheets  or 
one  of  whi 
exposed  si 
to  weigh  5 
Thew  ahee 
quently  at 
thickness  ol 
with  little  1 
termized ;  s 
seminated  i 
the  veinston 
faces  of  teo-  ( 
ed  into  re<! 
and  green 
ate,  but  m< 
quently  br^ 
petered.  Sil 
tive,  more 
associated  v 
copper,  bu 
fibundant  n 
cross-coyrse 

Copper,  nati 
sheets  and  c 
nated.  Silt 
tive,  aasociat 
the  copper. 

Copper,  nad 
sheets  and  d 
nated.  One 
masses  froi 
Stooghtenbiir 
weighed  2,7C 
Red  oxide  aod 
carbonate  of  c 
occasionalif  i 
Silver,  natiVe, 
ciated  with  (he 
per. 
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Nature  of  the  vein- 

Depth of  shafts. 

Leneth  of  gal- 
^    leries. 

Drainage. 

i 

a 
o 

stone. 

• 

■ 

!o 

o  o 

s 

> 

s 

• 

/ 

i 

' 

& 

^ 

1 

f  , 

5l 

3^ 

2: 

< 

Feet. 

F«e<. 

The  Teinstone  is 

18 

215 

let,  275;    2d» 

6,000 

75 

»32  00 

composed  of  sev- 

170 

1,278;      3-1, 

under 

eral      gaog^es ; 

408;4ih,340. 

ground. 

drusy       quartz, 

" 

• 

65 

25  50 

calc  spar,  chlp- 

• 

surface. 

xiie,  and    p#eh- 
nite      preaomi- 

naie. 

• 

r^ 

1 

, 

- 

'" 

Calc  spar,  quitrtz,. 

•  • 

155 

let.  80;  2d,  164; 

1 
Effected       by 

6,000 

12 

30  00 

epidote,  chlorite. 

3d,  248. 

whim  work- 

I 

miners. 

and  laumonite. 

ed  by  harse; 

8 

24  00 

•  ■         1 

1         •  ^     . 

three   hours* 
pumping  per 
day  required. 

surface. 

In  the  Kelley^in 

•  • 

Kelley  vein — 

Stou^htenburg 

2,500 

Tempo 

rarity 

preh  m  te  predoin- 

Ist,  40;  Sa, 

220;  Kelley, 

a,  000 

suspen 

ded. 

itiates,asaociared 

50. 

2(^8;  Hogan, 

• 

unas- 

with  chlorite  and 

Stoughtenbur^ 

86. 

sess-' 

calc  9par.  ^In  the 

veio-lst,  27 ; 

f.     ' 

• 

able.) 

/ 

other  veins  calc 

2J,30. 

r 

•par      predoipi- 

Ho^Q  vein^ 

nates,  as«c«)iated 

let,  50;  2d, 

also^  with   ohlo- 

40. 

I 

rite  and  quarts. 

* 

\ 

> 

t 
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STATEMENT- 


Name  of  company, 
aiid  aituation. 


Comer  FalU, — Sec 
11,  towHtehip  58, 
nuige  31.      r 


JiTorikweiUm.'^  Sec. 
24,  township  58, 
nmge31. 


> 


> 

:5 


203 


593 


Nature  of  the  re  eke. 


Lake  8upmor,{  Eagle    237 
River  ) — Sections 
19  and  30,  town^ 
•hip  58,  range  31 
west. 


The  mining  ground 
t  erei8am>gdaIoidal 
trap,  andis  probably 
limited  to  a  space  of 
36  ft  on  the  suHace, 
being  bounded  on 
the  north  by  a  strat- 
um of  conglomerate, 
and  on  the  south  by 
a  belt  of  sandstone; 
afler  penetrating  the 
sands  on*^,  calc  spar 
was  observed  for  a 
dbtance,  and  then 
all  'races  of  mineral 
di&appeart. 

The  mining  eround  is 
similar  to  tnat  of  the 
Northwest,  the  por- 
phyry, conglomer- 
ate,,and  amygdaloid 
occupying  the  same 
relative  positions. 


Greenstone  at  the  sur^ 
ftice ;  a  felspar  and 
hornblende  rock  be- 
nenth }  amygdaloid 
still  below.  Seen 
best  at  the  upper 
ihaft.  A  thin  strat- 
um of  conglomerate, 
dipping  to  the  north- 
west, a  few  rods  be- 
low the  iQwer  shaft, 
with  trap  breccia 
imposed.  Work- 
ings not  mrfficiently 
extensive  to  deter- 
mme  whether  the 
conglomerate  limits 
the  vein  in  that  di- 
rection. 


Nature  of  the  vein. 


Average  width  of  the 
lode  10  inches,  bear- 
ing north  23°  east. 


The  lode  is,  on  the  av- 
erage, 18  inches,  but 
in  places  it  expands 
to  4  feet,  hearing 
norUi  ftJ^  51'  west; 
underlie  slightly  to 
the  west. 


The  ?ode  is  from  1  to 
3  feet  wide,  bearing 
nortK  70°  west;  un- 
derlie slightly  to  the 
west* 


Natare  of  the  art 


Copper,  native,  i^ 
mai^aes ;  one  s 
which,  nearly  psx. 
weighed  npvai^ 
of  12  tons;  ais 
disaeminated  is  ik 
Teinatone.  Aedsx- 
ide  and  grees  at- 
bonate  occasiomO; 
found.  Silver,  » 
tive,  aseociated  wii 
the  copper ;  nof: 
abundant  near  iht 
junction  of  theeoB- 
glonrierate  and  in: 
on  the  north,  tb 
along  the  west  vii 
of  the  Tein. 

Copper,  native,  isti^ii 
sheeca  and  8pan§i» 
also  dissen>inati^ 
also  green  carboms 
and  red  oxide  '»- 
crusting  the  te- 
facee.  Silver,  » 
tive,  occaaioiKLj 
found,  mostly  « 
the  west  aide  d 
the  Tein. 

Copper,  native,  a 
spanglea  and  sliei- 
like  inaerca  in  tk 
cells  of  the  aajf 
daloid.  Silver, » 
tivhj  associated  wnk 
the  copper;  also  is 
a  peculiar  red  ant 
trap  on  the  vot 
wall  of  the  vein. 
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Continued. 
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t 
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Name  of  company, 
and  situation. 


Lae  ia  Belle --Sec 
32,  townchip  56| 
imn^e  29  west. 


«» 

0 
V     . 

c  o 
o  * 

IS 

► 


a 


Feef 

309 


Bifkem'mn  — -Section^ 
29,  townohip  58, 
range  29  west. 

f^incy,  (Portage 
Lake.)^8ec,  26. 
town.  55,  range 
34  wesu 


Fmy/fc—Secfn  33, 
town.  57,  range 
32  west. 


G22 


460 
esti* 
ma- 
ted. 


554 


JtOtion. — '9cciiop  1 1 , 
town.  57,  range 
32  west, 

Mfdom.'-'SecVn  11, 
town.  57,  range 
32  west. 


L 


572 


719 


Nature  of  the  rocks. 


*n^ 


Greaostone  capping 
tbeB  bemian  moun- 
tain, graduating  intu 
prototeine,  or  a  rock 
com  pored  af  fels  ar 
and  ALorite;  chlo- 
ritic  slate  at  the  bane 
of  the  mountain, 
flunked  by  eonglom* 
erate,  with  sand- 
stone re«ting  con- 
formably on  it. 


Same  as  preceding . . . 

Upper  wall  dark 
brown  trap;  lower 
Wdll  amygdaloid. 


Greenstone,  hiird  and 
compact,  on  top  of 
hill,  amygdaloid  at 
bate.  This  is  near 
the  lower  poitionof 
the  trap— the  chlo- 
rite alate  being  seen 
in  the  shaA. 

Greenstone  on  top  of 
cliff,  amygdaloid  be- 
low. 

Sienite  on  one  side, 
greenstone  on  other. 
Amygdaloid  at  base 
of  hill,  250  feet  be- 
low brow. 


Natiire  of  the  Tein. 


Nature  of  th< 


The  main  Tetn  appears 
to  be  confined  to  the 
greenstone  and  pro- 
togioe.  It  can  be 
traced  ffom  the  top 
to  the  base  of  the 
mountain,  cutting  it 
for  850  ft.  in  depth. 
The  bearing  is  north 
26^^63' west,  and  the 
und«rlie  12<^  to  the 
east,  but  variable*, 
average  width  18  ha. 
Another  vein  6  in. 
wide,  bearing  nouth 
81$^  west,  with  an 
undorlie  of  55<^  to 
the  north. 

Same  as  preceding . . . 


The  lode  bears  north 
43°  east,  and  under- 
lies 5S^  to  the  north- 
west; average  width 
8  inches.  In  placej^ 
it  contracts  to  3  in., 
and  in  others  ex- 
pands to  16. 

L'tde  well  defined  on 
surface,  bearing  N. 
90  45'  ^esl  p  under- 
lie 13°  to  the  tasL 


Vein  18  inph*;8  wid^, 
beartp^  north  40° 
west ;  slight  under- 
lie io  the  east. 

Lode  benrti  north  38° 
east;  underlie  11° 
to  the  east ;  average 
widih  20  in^j  well 
defined. 


Copper,  gray  si 
ret,  or  vitreoa 
per ;  copper  p; 
also  green  cari 
of  copper  i 
form  of  a  pc 
lent  earth, 
associated,  bi 
perceptible  t 
eye. 


Same  as  precsdi 


Copper^     dstivt 
sne^ts     snd 
0pots.      Silvei 
live,  associated 
copper. 


Copper,  in  « 
wrighinga  hai 
poandit ;  also 
•eminat<  d.  S 
Dative,  is  foam 
nails  driven  ihr 
the  masses. 

Copper,  native 
sraaii  particles. 
▼er  traces. 

Copper,  native,  tt 
of  hill,  sparftl) 
seminated,  t 
siooally  in  buiH 
Copper,  af«« 
sulphuret,  adb4 
to  walls  on  the 
of  the  hill. 


65 


[1] 


Continued. 


Nature  of  the  vein- 
^              atone* 

s 

o 

& 

m   9 

Depth  of  ahafli. 

# 
• 

Length  of  gal- 
leiiea. 

Drainage. 

Number  of  aharea. 

Number  of  men  em- 
ployed. 

• 

& 

C 
O 

S 

< 

Calc   spar,    chlo- 
rite, and  quar^. 

ai 

it 
II 
II 

i; 

LI 

It 

Feet. 
let,  40:  2d, 2d; 
dd,  36. 

FtU. 
l8t.  450;    2d, 
396. 

• 

Drainage     by 
2  adita— let, 
27  feet  above 
lake;  2d,  309. 

10,000 

4 

roinera. 

7 
surface. 

|30  00 
24  00 

( 

1 

Saipe  aa  preceding 

•  • 

l8t,106i2d,60 

l8t,86;  2d,  50 

Whitn. .,,.... 

3,000 

Tempo 
auspen 

rarily 
d€d. 

Calc   spar,    chlo- 
ride, and  amyg- 
*       daloii. 

■ 

i 

•   « 

67 

f 

( 

Chlorite  and  epi« 
dote,  with    caJc 

•  • 

70 

60 

Whim  worked 
by  handi 

3,000 

Teanpo 
auspen 

rarily 
ded. 

spar. 

^ 

■ 

Chlorite,    qoartz^. 
and  calc  spar. 

•  ,• 

100 

62 

3,500 

Tempo 
8u8pen 

rarily 
ded. 

Calc  spar,  quartz, 
lauroonite,    and 
leonhardite     on 
brow  of  the  hill. 
At  the  base  apar 
And  chlorite,  the 
latter    predomi- 
nating. 

•   • 

40 

360 

4,500 

Ten*^ 
suspen 

rarily 
ded. 

[l] 


766 


C 


Carp  River,  August  25, 1849. 

Sir:  As  you  have  made  a  formal  demand  for  all  of  the  geolo^cal  note. 
Jcc,  taken  by  me  while  employed  on  the  survey,  I  herewith  fiiruishp 
with  a  transcript,  almost  verbatim,  of  such  as  remain  in  my  possession. 

Copper  Haibor, — The  junction  of  the  trap  and  conglomerate  occurs  o! 
Astor  point.  The  line  of  bearing  nearly  due  east  and  west;  dip  north 35- 
At  the  point  of  contact  the  trap  is  vesicular,  but  a  few  feet  distant  amyf 
daloidal;  the  conglomerate  made  up  of  rounded  pebbles  of  greenston?. 
porphyry,  and  rarely  granite,  pebbles  varying  from  an  eighth  of  an  ini 
to  eighteen  inches,  cemented  by  a  dark  iron  sand,  with  carbonate  of  linK 
among  the  interstices;  lines  of  stratification  by  no  means  distinct;  k 
work  traversed  by  numerous  veins  of  calc  spar,  whose  general  course  is 
at  right-angles  with  the  bearing.  At  Fort  VVilkins,  the  green  and  blni 
silicate  and  black  oxide  of  copper  were  found  in  the  matrix. 

The  amygdules  of  the  trap  here  are  filled  with  quartz,  chalcedony,  ai>i 
carnelian,  forming  agates,  with  chlorite,  laumonite,  the  latter  forming  ak 
strings  or  threads  bearing  West  of  north.  The  trap  is  brown  and  grano 
lar,  and  its  surface  occasionally  exhibits  a  wrinkled  appearance,  as  thou?!: 
it  had  suddenly  cooled  while  in  a  liquid  state.  It  has  a  pseudo-slratii- 
cation,  arising  from  the  several  lines  of  cleavage.  It  is  doubtful  whether 
the  vein  on  Hays's  point,  and  which  is  a  continuation  ot  that  at  Fcit 
Wilkins,  traverses  the  bed  of  trap.  This  vein  is  nearly  four  feet  wid?. 
and  bears  N.  19^  E.  The  matrix  is  calc  spar,  colored  in  places  byfc 
green  and  blue  silicate  of  copper,  and  is  the  *^ green  rock"  of  theearlv 
voyageurs.  A  shaft  was  sunk  on  this  vein  to  a  considerable  depth,  but 
the  vein  showed  no  signs  of  increased  productiveness,  and  the  work  va? 
abandoned. 

The  line  of  junction  between  the  upper  portion  of  this  trj^  bed  and  l^ 
conglomerate,  traced  on  the  map,  fi-om  Hays's  point  to  where  it  cuts  tt 
lake.  Such  notes  as  relate  simply  to  the  boundaries  of  the  rocks,  I  v^ 
not  transcribe. 

Point  below  Porter^ s  island.  At  the  junction  of  the  two  rocks,  the  cot 
glomerate  for  the  distance  of  20  feet  is  very  much  metamorphosed.  Ilis 
difficult  to  trace  the  exact  line  of  junction,  the  amygdaloid  and  congloo- 
erate  are  so  intermingled.  The  trap  here  contains  amygdules  of  chlorite, 
agate,  laumonite,  leonhardite,  pectolite,  and  occasionally  smoky  and  an* 
thystine  quartz. 

The  second  belt  of  conglomerate  does  not  differ  essentially  firom  ibe 
first.  It  ranges  south  of  L.. Fanny  Hoe,  and  rises  into  hills  from  3U0tfl 
400  feet  both  east  and  west  from  this  point.  About  four  rods  from  the 
outlet  of  Manganese  lake,  there  is  a  vein  of  calc  spar  intermixed  with 
black  oxide  of  manganese.  The  vein  is  three  feet  wide,  about  fifteen  ifr^ 
ches  of  which,  where  exposed,  is  occupied  by  ore.  It  is  highly  siliciouJ,* 
which  impairs  its  value.  The  inclination  of  the  conglomerate  is  25"^ » 
the  NW.   The  vein  appeai-s  to  have  been  subjected  to  a  slight  dislocation. 

Horseshoe  AarAor.— Conglomerate  bears  E.  and  W.;  dip  4F  N.  TO 
belt  extends  front  Hays's  point  to  head  of  K.  P.  Trap  on  shore,  bearir?  \ 
to  last  appearance  of  the  conglomerate  239°  and  80°  to  head  of  Maiiiu^  ^ 
island.  On  the  Boston  and  L.  S.  location,  altered  sandstone  seen  h)'\^  " 
shore,  less  than  lOO  feet  thick,  bearing  N.  10°  E.,  dipping  loiP  northerlf  ■ 
At  the  second  buildings,  a  belt  of  conglomerate,  less  than  12  feet  wide>  ' 
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lake  shore,  bearing  265°*.  Numerous  strfngs  of  spar  seen  in 
me  of  which  contain  traces  of  copper.  A  red  jasper  forms  the 
)f  the  old  fish-house.  One  fourth  of  a  mile  north  of  /*  bare 
Istone  observed  in  alternating  bands  of  red  and  white.  The 
UTS  to  be  destitute  of  iron  and  lime,  and  will  make  an  admira- 
le.  , 

t. — Jasper  above,  trap  at  the  water's  edge, 
erate,  resembling  that  on  the  northern  slope,  30  feet  wide;  dip- 
40^.  , 

es  above  Sibley's  landing,  sandstone  composed  of  white  and 
s  observed,  dipping  easterly  z85°.  In  the  bottom  of  the  bay  it 
admirably,  and  can  be  examined  to  advantage  when  the  water 
t  exhibits  a  series  of  curves,  conforming  apparently  to  the  Bo- 
ige.  I  was. exceedingly  anxious  to  trace  out  the  bearings  of 
s,  but  the  party  would  not  submit  to  the  detention. 
ntnouniain.— You  have  in  your  possession  the  section  between 
nd  Copper, Harbor.  This  mountain  on  the  summit  consists  of 
greenstone,  while  the  base  is  composed  of  felspar  and  chlorite, 

hignly  crystalline.  At  the  base 
there  is  a  rock  about  150  feet 
thick,  of  a  shaly  structure,  con- 
sisting principally  of  chlorite. 
The  accompanying  sketch  will 
illustrate  the  order  and  position  of 
the  rocks  at  this  point.  1 .  Green- 
stone.  2.  Felspar  and  chlorite 
rock.  3.  Slaty  chlorite.  4.  Con- 
glomerate. 5.-Sandst6ne.  I  ob- 
served  no  distinct  line  between 
the  two  igneous  varieties  of rock.f 

Company.— Vein  of  prehnite,  bearing  N.  30°  W.,  8J  inches 
traces  of  copper.  Another  string,  nearly  parallel,  in  a  gorge 
range. 

ing  the  Albion  location,  the  ground  rises  abruptly  into  a  ridge, 
30°  E.,  which  attains,  in  places,  an  elevation  of  800  feet  above 
'o  the  southwest  the  ground  slopes  gradually,  but  to  the  south 
upt  cliffs  from  200  to  250  feet  in  height.  The  upper  portion  of 
s  composed  of  firm  crystalline  greenstone,  while  the  base  is 
3l1.  As  to  mines  in  this  ridge,  also  Forsyth  mine,  see  <' Sta- 
ler.— The  west  vein  on  this  location,  known  as  Sheffield  and 
inches  wide,  the  matrix  being  composed  of  chlorite,  calc  spar, 
nts  of  the  wall  rock.  Course  N.  19°  W.  It  is  in  a  hard 
rock,  but  the  amygdaloid  probably  comes  in  below. 
3  eleven  belts  of  conglomerate  between  the  Lake  Superior 
works  and  the  lake  shore.  One  of  tliese  beds  is  seen  in  the 
w  rods  below  the  main  shaft,  and  was  passed  through  in  drift- 
rein  did  not  become  lost,  but  it  was  wholly  unproductive. 
Ea^e  river  and  the  Portage,  conglomerate  commences  one- 

ngt  were  taken  with  a  priamatic  eompaae,  graduated  to  360^. 
itions  on  the  veins  here,  vide  statiatica  of  mines. 
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half  mile  above  the  river,  and  continues  beyond  Silver  creek,  beariiuf.  ^ 
60^  E.\  dip  30°.  On  the  Hitz  location,  some  of  the  calc  spar  veins c*  f 
tain  sulphuret  of  copper.  At  Lake-shore  location,  the  sandstone  cm  :^ 
in  one-K)urth  of  a  mile  north  of  the  post  between  sections  11  andH  ;■ 
bearing  N.  30°  E.,  dip  westerly  z32°.  Near  the  south  line  of  township?"  |' 
range  33,  the  bearing  is  S.  15°  W.,  dip  ^20°  northerly.  The  saii  j 
stone  makes  its  appearance  a  little  more  than  a  mile  west  of  the  Porta^i  J^ 
bearing  N.  15°  E.,  dip  10°  northwesterly.  The  chff  consists  of  redant^^ 
variegated  shale,  with  beds  of  compact  and  slaty  sandstone.  BeautiS 
flagging  stones  can  be  procured.  I  measured  one  by  the  shore  which  w 
64  X8xi  feet,  perfectly  flat.  The  stone  is  reddish  gray,  of  uniform  t» 
ture,  stands  the  weather,  and  is  sufficiently  firm  to  resist  the  wear  of  fei 
It  readily  breaks  into  blocks  varying  fiom  4  inches  to  2  feet. 

Portage, — The  timber  near  the  lake  shore  is  red  oak,  but  a  fewioi 
back  the  growth  is  ppen,  consisting  of  Norway  pine.  Four  miles  east : 
Portage,  we  went  in.  The  country  rises  gradually  from  the  lake,  as 
the  growth  consists  of  maple  and  cedar.  About  3 J  miles  fi^om  the  lak?i 
the  Medora  Company  sank  a  shaft  through  the  soil,  when  the  underlyin? 
rock  was  found  to  be  sandstone.  This  was  the  only  exposure  of  ro« 
until  we  arrived  at  the  El  Dorado  location,  although  there  are  evideDce 
of  trap  half  a  mile  north.  At  this  location,  which  is  now  abandoned, tbs 
agent  sank  two  shafts  at  random.  (Vide  map  as  to  the  position.)  Atilif 
upper  shaft  the  trap  was  amygdaloidal,  containing  numerous  agates,  and 
some  specimens  oi  copper  were  obtained;  but  neithei^  shaft  crossed  an] 
vein. 

Quincy  mine. — (See  table.) 

Sandstone  and  trap  unite,  about  half  a  mile  up  a  small  stream,  at  to 
kin's  warehouse,  bearing  N.  22i°  E.  Between  I'ortage  lake  and  Eai^ 
river,  on  section  36,  township  46,  range  33  W.,  the  junction  of  trapaii 
conglomerate  occurs,  and  is  well  exposed  on  the  west  branch  of  Torf 
river.  The  stream  is  precipitated  say  80  feet  over  a  trap  ledge  into  a  d(^ 
gorge,  and  thence  finds  its  way  to  the  main  river. 

The  conglomerate,  or  rather  sandstone  containing  quartz  piebbles,foi* 
the  gorge  oi  the  stream  below  the  falls,  and  differs  essentially  from  ^ 
on  the  northern  slope  of  Keweenaw  point.     Between  the  sandstone  ani 
the  more  compact  trap  is  a  bed  of  red  slaty  trap,  associated  with  amygi^ 
loid  about  300  feet  in  thickness.      This  rock  is  fissured,  and  the  seams 
are  filled  with  quartz  and  calc  spar.     The  Douglass  Houghton  MiniDf] 
Company  drove  an  adit  along  the  course  of  one  of  these  seams  to  thefr 
tance  of  40  feet,  but  met  with  no  encouragement  to  prosecute  the  v:d 
further.     The  dip  of  these  strings  is  about  50°  to  the  NW. 

The  junction  of  the  sandstone  and  trap  was  also  observed  on  th 
southern  portion  of  section  19;  the  trap  occupying  also  the  extreme  N^* 
corner  of  section  20.  On  the  SVf,  quarter  of  section  8,  township  S 
range  56  west,  the  Trap  Rock  Company  sank  a  shaft  to  the  depth  of  <* 
feet,  by  a  small  stream  crossed  by  the  trail,  then  drifted  66  feet  from  t^. 
vein,  thence  sank  29  feet  further,  when  the  veinstone  consisted^ 
small  strings  of  quarz  and  calc  sp&r^  and  its  average  width  was  about  lOj^ 
Chlorite  was  also  intermixed.  From  it  good  specimens  of  copper  v^ 
procured. 

On  a  branch  of  Torch  river,  eight  and  three-quarter  chains  south,  an"! 
from  six  to  seven  chains  east  of  the  west  quarter-post,  the  New  Yi'* 
and  Michigan  Company  conunenced  mining  operations.     The  jufic- 
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of  the  trap  and  conglomerate  is  seen  a  few  rods  below  their  workings. 
3  greatest  thickness  of  trap  above  does  not  excei^  40  feet.  I  saw  no 
[cations  of  a  vein,  aside  from  a  few  calc  spar  seams.  The  rocks  pra- 
ted a  similar  appearance  to  those  at  the  Douglass  Houghtoi;i  Mining 
upany ,  on  the  branch  of  Torch  river,  before  alluded  to. 
bndstone  observed  in  place  on  the  section- line  between  five  aiid  eight, 
'-nship  56,  range  32.;  The  route  from  the  North  Americaii  mine  to 
'tage  lake  i$  through  a  rolling  country;  the  rocks  rarely  emerging  to  the 
fece.  T\\e  soil,  resulting  partially  from  the  decomposition  of  the  trap, 
varm  and  rich,  supporting  a  dense  growth  of  timber,  consisting  of  large 
lite  pines,  suitable  for  lumber,  bird's-cJye  inaple,  yellow  birch,  and 
i^asionally  elm.  Spruce  and  ct^dar  line  the  water-courses*  In  the 
jiuity  of  Portage  lake  the  land  is  level,  and,  when  cleared,  will  be  suf- 
iently  dry  for  arable  purposes. 

Sandstone  is  also  seen  on  the  northern  side  of  Portage  lake,  on  a  point 
ree-quarters  of  .a  mile  above  Quincy  mine  ;  bearing,  same  a;s  that  hist 
iscribed.  No  rock  visible  elsewhere  above  this  point. 
XaAie^Aore.-- Large  angular  masses  of  trap,  with  large  water- worn  masses 
granite,  were  observed  resting  oh  the  sandstone,  two  miles  above  our 
Jiipat  Porcupine  river,  16  feet  above  lake  level.  f)imensions  of  one  of 
e  granite  masses,  8  X  6  X  3^.  Tais  occurs  on  section  6,  township 
>,  range  33.  Sandstone  at  the  mouth  of  streain  on  the  west  side  of  sec- 
?n5, bearing  N.  22^°  E.;  dip  N\V.  Z  26^ 

Oa  section  33,  township  67,  range  33,  a  singular  sandstone  is  seen,  80 
■dsin  extent,  which  is  composed  of  rounded  gi*aius  of  quartz  ai;d  fel* 
^r,diflfering  from  any  sedimentary  rock  observed  by  me  on  the  lake; 
rehearing  and  dip  confonnable  to  the  sandstone  proper. 

Sand  dunes  occur  at  short  intervals  between  Eagle  river  and  the  coast, 
liereare  numerous  evidences  that  the  drift  once  extended  over  most  of 
eweenaw  poiijt,  but  it  has  been  abraded  Patches  of  clay,  so  extensively 
-veloped  in  the  Ontonagon  region,  are  observed  about  Portage  lake. 
Ou  the  township  plats  will  be  found  numerous  notes  on  the  junction  of 
^©  rocks,  made  by  me,  which  were  incorporated  in  the  map,  bui  which 
ouM  be  of  no  service  to  you  in  writing  your  report.  The  table  of  mines 
iTiished  you  last  year,  comprises  all  of  the  information  I  had  at  that 
De  with  regard  to  them.  The^  notes  comprise  all  the  memoranda  in 
y  possession,  ncquired  while  connected  with  thei  survey  under  your 
Large.  A  large  portion  of  the  time  was  devoted  to  office  work,  such  as 
aking  plans  of  mines,  sections,  maps,  &c.  The  notes  made  after  the 
t  of  September  have  been  already  communicated. 

Notes  ^n  hie  RaytiJe. 

The  rhomb  is  varioloid  trap,  of  a  grayish  brown  colot,  and  pseudo- 
atified.  A  belt  of  conglomerate,  about  12  feet  in  thickness,  is  seen  on 
iribon  and  other  islands,  whoi^e  general  course  corresponds  to  that  of 
e  reef,  and  whose  dip  isSVV.  z  12^.  This  conglomerate, in  lithological 
wraciers,  resembles  that  of.  Keweenaw  point.  A  thin  band  of  calc  spar 
also  obaerved  in  several  of  these  islands,  rarely  exceeding  8  iacbBs>in 
ickftess.  On  the  main  land,  by  Hansom,  the  trap  is^^of  a  dark  gray 
tor,  slightly  amygdaloidal  and  very  tough.  The  Union  and  Isle  Royale 
Hopames'  works  are  in  thia  rook*  The  vein  bears  nearly  east  and  west| 
Part  ii— 49 
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with  a  dip  of  about  43^  to  th^  NW.,  the  matrix  quartz,  chlorite, 
calc  spar,  with  native  copper  in  spangles  and  thin  sheets.    Shaw's^ 
and  Scovill's  vein,  near  the  termination  of  the  point  or  Forefinger,  ap 
to  be  a  continuation  of  this  vein,  the  course,  matrix,  underlie,  ^CjCcs-ifc 
spending  very  nearly.     The  columnar  trap  is  seen  on  the  point  noithi'  ^ 
Scovill's  house,  at  the  water- s  edge,  and  appears  in  a  cliff  on  the 
side  of  the  point,  3U  or  48  feet  in  height.     The  prismatic  structures 
tends  from  the  water's  edge  to  the  brow  of  the  cliff.     In  it  I  sawnoini 
cations  of  veins.     It  contains  concretions  of  spheroidal  masses  of  tal 
spar  and  jacksonite.     On  the  southern  side  of  Blake's  point  it  also « 
hibits  the  columnar  structure.     The  mass  of  this  point,  however,  m 
sists  of  varioloid  trap,  and  attains  an  elevatioh  of  500  feet  above  the 
The  Cloven  Tower  is  of  this  variety.     It  is  not  unusual  to  meet  li 
bands  of  porphyry  ninning  through  this  mass,  like  a  stratified  wA 
These  bands  are  composed  of  green  felspar  and  hornblende,  the  cm 
tals  of  whi(*.h  are  large  and  well-defined.     On  these  points  the  rocks w« 
observed  to  be  polished  and  groo\^d  in  a  wonderfiil  manner,  and  thispe 
cess  apparently  extended  from  the  water's  edge  to  the  highest  poim 
On  the  north  Side  of  Blake's  point  the  varioloid  trap  is  seen  forming clii 
70  or  80  feet  high;  but  at  the  base,  a  belt  of  amygdaloid  is  obsemd 
which  appears  to  fi^rm  the  numerous  points  and  islands  lying  northfa 
from  this  point,  Locke's  point.  Amygdaloid  island,  &c.    A  ridge  of  to 
crystalline  greenstone  approaches  the  shore  near  Miller's  works,  ando 
tends  thence  to  the  head  of  the  island.     In  places,  however,  beds 
amygdaloid  are  seen  :  for  example,  at  the  outer  point  of  Todos  haita 
Mr.   McCulloch  sunk  on  a  spar  vein  in   this  amygdaloid,  but  ^ 
slight  success.      He  also  drove  an  adit  a  few  feet  in  a  vein  on  4 
main  shore,  which  is  in  the .  greenstone,  but  his  explorations  have 
been  prosecuted  sufficiently  far  to  test  its  productiveness.    The  cHft 
the  NVV.  side  of  the  island  rise  up  to  the  height  of  30  or  40  leet,  anda 
hibit  numerous  alternations  of  greenstone  and  porphyry,  resemblingJ 
many  respects  a  stratified  jrock.  They  are  occasionally  traversed  by  veia 
of  calc  spar,  but  exhibit  few  traces  of  copper.     These  were  particulsi! 
noticed  towards  the  head  of  the  island  and  near  Miller's. 

Washington  Harbor, — The  rock  here  assumes  a  different  appearaa* 
being  composed  of  hornblende,  felspar,  and  chlorite.  ^  It  is  less  firm,M^ 
has  more  the  appearance  of  a  metalliferous  rock.     Phelps's  isMndiW 
tain«  several  veins,  one  of  which  is  of  considerable  pron^ise.    Its  coffl* 
is  north  and  south,  with  a  dip  of  78''"  to  the  north.     The  width  of* 
vein  is  30  inches  wide,  and  the  gangue  consists  of  prehnite,  laumoi* 
and  calc  spar,  with  spangles  of  native  copper.     The  main  shore  exhite 
no  traces  of  rock.      The  conglomerate  is  first  observed  in  place  on  t^ 
southern  point  of  Washington  Harbor,  bearing  NE.,  and  dipping  St 
This  rock  is  exposed   at  intervals  alonff  the  coast  as  for  as  the  ni^ 
easterly  islands  of.Siskawit  bay.     We  dia  not  determine  the  exact  p* 
of  junction  on  the  main  shore.     Between  these  islands  and  Rock  Harkt 
the  coast  is  lined  wijth  trap  rocks,  which  are  cut  by  powerful  fi«s^ 
rarely  metalliferous.     At  Epidote  they  have  mined  a  bed  of  that  mates*  ] 
containing  copper.     This  bed,  in  position  and  bearing,  correspondi"] 
the  conglomerate  bands  of  Keweenaw  point.     Seams  of  datholite  are**"]^ 
served  to  traverse  the  rocks  containing  copper,  but  they  want  theot«*' 
nuity  of  a  vein.    At  Conglomerate  bay  a  band  of  conglomerate  is  seen  <»  w: 
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north  side,  15  feet  in  thickness,  ranging  with  the  course  of  the  island 
.  dipping  about  6^  to  the  8K.     There  "are  evidences.  i»f  other  bells, 

they  were  not  traced  out.  The  section  of  the  rocks  made  by  rae 
5ss  the  island  has  been  furnished  you.  As  the  island  was  not  sur- 
ed  at  the  time,  it  was  found  impossible  to  locate  the  rocks  as  observed 
ig.  the  shore. 

n.conclusion,  I  have  only  to  remark,  that,  after  the  termination  of  the 
i  labors  few  that  season,  I  informed  you  that  I  would,  if  you  desired, 
te  out  my  notes  on  Isle  Rqyale,  and  pass  them  ovfer  to  you.  You  re- 
wi,  "  It  is  of  no  consequence — I  have  seer^  everything  you  have." 

connexion  terminated  that  season  after  my  return  to  New  England, 
i  was  resumed  the  following  June.  Mqre  than  eighteen  months 
psed  before  our  connexion  terminated;  and  yet,  during,  that  period  I 
Per  heard  you  speak  of  my  furnishing  you  notes  on  Isle  Royale.  It 
^altogether  an  afterthought;  and  1  now  furnish  them  not  from  any 
ise  of  obligation,  but  for  the  purpose  of  depriving  you  of  all  pretexts 

making  further  communications  to  the  Secretary  oi  the  Intericwr  with 
^rd  to  me. 

Your  obedient  servant, 

J.  W.  FOSTER. 
Dr.  C.  T.  Jackson, 

United  States  Oteologist,  BvstoK. 

P.  S.— As  I  remarked  to  you  in  a  former  communication,  I  do  not 
$h  you  to  publish  the  notes  which  I  have  communicated.  You  are  at 
•feet  liberty  to  avail  yourself  of  the  information. 


Instructions  to  J.  W.  Foster ^  Esq  y  Assistant  Geologist. 

Copper  Harbor,  ilugt«f  30,  1848. 

From,  Keweenaw  bay  you  will  trace  the  sandstone  rocks  and  ascertain 
iir  position  and  geological  age.  YoUr  journey  will  be  in  a  loutheast- 
y  direction  to  the  Peshakeme  river,  and  along  the  course  of  that  stream. 
»u  will  explore  the  geology  of  the  townships  along  its  course,  and,  as 
as  practicable,  will  extend  your  geology  into  the  interior,  and  will 
ticularly  explore  and  e;Kamine  the  veins  and  beds  of  iron  ore^  and 
irch  for  veins  of  copper,  lead,  silver,  or  other  metaliiferoqs  ores.  You 
[1  search  for  the  anticlinal  axis,  which  probably  exists  somewhere 
thin  the  district  assigned  you.  You  will,  if  such  anticlinal  axis  is 
nd,  not6  very  particularly^  the  line  of  bearing,  of  the  range*  in  which  it 
sts,  and  will  note  the  dips  and  direction  of  the  stratified  rocks,  and 
rk  the.s^me  on  ground  plans  and  sections.  You  will  observe  the  order 
1  succession  of  the  rocks,  and  compare  them  with  those  on  the  oppo- 
3  side  of  that  anticlinal  axis,  noting  on  the  spot  the  order  of  the  strata, 
>,  and  direction,  and  the  thickness  of  the  strata  and  beds.  You  will, 
reaching  the  iron  Ore  dustricts,  note  the  width  of  the  beds  or  Veins  of 
n  ore,  and  the  course  they  pursue,  and  their  length,  so  far  as  can  be 
«rtained. 

iTou  will  take  your  canoes  to  the  Menomonee  river  at  the  most  conve- 
nt portage,  and  will  follow  that  river  to  Green  Bay,  exploring  the  town- 
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ships  on  the  east  side  of  the  river  as  &r  as  practicable,  and  ascertabfc' 
nature  and  position  of  the  rocks,  the  veins  and  beds  of  any  metallifew 
ores  that  may  occur.  You  will  note  the  character  of  the  soil,  ai 
the  kinds  of  forest  trees  you  tnay  phservB,  and  will  collect  sperina 
of  the  soils  from  over  each  rock  formation  on  such  places  as  offer  j 
markable  peculiarities.  On  reaching  Green  Bay,  you  will  explore  a? 
country  between  the  Meuomonee  and  the  Esconawba  rivers,  and  diI 
the  kind  of  rocks  on  your  way,  and  make  all  the  mineralogical  expb 
tions  that  may  be  deemed  useful  to  the  survey.  You  will  ascertaiDijf 
geological  age  of  the  limestone  rocks  near  the  Esconawba,  and  collii 
specimens  of  all  the  fossils  you  may  find.  You  will  particularly  exanar 
the  relative  positions  of  the  sandstone  and  conglomerate  rocks  with  i 
gard  to  the  limestone,  and  thu3  endeavof  to  fix  the  geological  age  of  4 
sandstone  and  conglomerate.  You  will  collect  at  least  two  cood  sps 
mens  of  each  rock  and  niineral  found  in  the  district  assigned  you,s2 
will  mark  en  the  labels  the  township,  range,  and  section  in  which tte 
occur,  describing^  the  places  as  minutely  as  possible,  so  as  to  aid  otheci 
finding  them. 

It  is  desirable  that  the  height  of  the  land  where  the  waters  divide  afi 
run  on  the  one  side  into  Lake  Superior,  and  on  the  other  into  LakeMk^ 
igan,  should  be  measured;  and  that  a  section  shonld  be  drawn  reprm 
ing  the  heights  of  the  places  you  travel  over,  and  the  nature,  order, 
position  of  the  rocks. 

You  will  take  one  of  my  barometers,  and  niake  the  required  obsemfc' 
for  this  section. 

Great  confidence  is  felt  in  your  fkithfirl  execution  of  this  difficult 
interesting  survey,  and  you  are  authorized  to  judge  for  yourself,  is 
great  measure,  how  far  it  may  be  necessary  to  vary  itoxn  these  in 
tions.     You  will  be  assisted  in  this  duty  by  S.  W.  Hill,  esq.,  the 
veyor,  who  will  render  eflicient  service  in  the  explorations  with  wl 
you  are  charged.     You  will  take  with  you  two  of  ihevoyageunxafs^ 
our  employ^  and  may  hire  as  many  others  as  may  be  required  foi 
transportation  of  your  various  articles  of  luggage,  and  the  specimens; 
may  collect. 

On  the  completion  of  this  survey,  you  will  write  to  me  immediatt!? 
giving  an  outhne  of  the  work,  that  I  may  report  the  same  to  the  ho»» 
ble  Secretary  of  the  Treasury.     You  will  probably  arrive  at  Green  Bs 
somewhere  about  the  last  of  the  month,  and  you  will  probably  desiw 
work  until  the  10th  October.  . 

Your  return  to^Boston  should  not  be  delayed  beyond  tbe  ^h  oi^^ 
of  October,  for  a  hasty  sketch  of  your  labors  will  be  required  in  9 
synopsis  1  shall  have  lo  report  to  government  by  the  1st  of  Novenil* 
You  will  be  expected  to  draw  up  a  report  of  the  district  assigned  yiti 
addressing  your  report  to  me. 

Wishing  you  a  prosperous  journey  and  many  fine  discoveries,  1  bs* 
the  honor  to  be  your  friend  and  servant, 

CHARLES  T.  JAOKSON,  lA  &  <? " 
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s  on  the  Geology  and  Tocography  of  portions  of  the  country  adjacent 
Lakes  Superior  and  Michiganj  in  the  Chippewa  land  district:  by  J. 
^,  Foster y  late  Assistant  United  States  Geologist. 

Boston,  May  26,  1849.    ' 

:r:  In  compliance  with  the  instructions  of  the  Secretary  of  the  Inte- 
dated  May  18,  1849, 1  embrace  the  earliest  opportunity  to  communi- 
to  you,  in  detail,  such  notes  and  observations  touching  the  geology 
\e.  Chippewa  lana  district,  bordering  on  Lake  Superior,  as  wert^made 
ne  during  my  connexion  with  the  survey  whil^  under  your  charge, 
'hat  connexion  first  comtnenced  on  the  18th  of  July,  1847,  and  the 
i  opei^tious  terminated  on  the  14th  of  September  toUowing.  The 
srvaT  between  those  periods  was  employed  m  circumnavigating  Isle 
^e,  and  in  making  a  section  from  Rock  Harbor  to  Fish  Island, 
kside  from  the  section,  most  of  this  work  was  done  in  your  company, 
1  such  observations  as  were  made  by  me  were  communicated  to  you 
bally  at  the  time.  You  ha,ve  also  in  your  possession  all  of  the  sections. 
Itches  of  scenery,  &c.,  executed  by  me  during  this  period. 
1  resutned  my  connexion  with  the  survey  in  June,  1848.  Mr.  S.  W. 
.1  aiid  myself  executed  a  geological  map  of  Keweenaw  point,  giving 
limits  of  the  stratified  and  unstratified  rocks,  the  bearing,  inclination, 
.,of  the  sedimentary  depojjites,  and  tlte  position  of  all  the  working  and 
indoned  mines..  We  also  made  accurate  plans  of  the  mines,  principally 
pared  froni  surveys  executed  by  him  while  disconnected  with  the 
ps.  We  also  made  several  geological  sections  across  Keweenaw  point, 
of  which  materials  have  been  passed  oyer  to  you.  You  have  also  a 
able  of  mines,' ^  compiled  by  us,  sliowing'the  situation  and  elevation 
every  working  mine,  the  nature  of  the  wall-rock,  character  of  the  vein- 
»ne,  the  underlie  and  bearing  of  the  veins,  kind  of  ore,  per  centage, 
pth  of  shafts,  length  of  adits,  method  of  drainage,  amount  of  ore 
sed,.  number  of  shares  of,  stock,  and  the  nilmber  of  men  employed, 
[do  not  know  tliat  upon  these  points  I  have  any  additional  informa- 
f)  to  communicate. 

>o  the  2d  of  September  I  left,  in  company  with  Mr.  Hill,  to  explore 
country  lying  between  Lake  Superior  and  Green  Bay.  I  present  you 
•ious  notes  of  our  observations. 

rhe  section  is  withheld  for  the  reason  that  I  purpose,  during  the  present 
son,  to  revise  it,  and  am  anxious  that  it  should  be  as  accurate  as 
sible, 

J.  W.  FOSTER, 
Z^ate  Assistant  United  States  Geologist, 
'o  Dr.  C,  T.  Jacksox« 


MET  AMORPHIC   ROCKS. 


r  » 

^hif;  class  of  rocks  is  largely  developed  in  this  region.     Near  the  head 
ieweenaw  bay  (section  25,  township  51,  range  33)  we  first  meet  with 
slates-     The  following  section,  taken  at  L*Aiise,  will  illustrate  the  re- 
in between  the  sandstones  and  metamorphic  rocks: 
.  Fissile  sandstone,  containing  mica,  coarse-grained  and  red,  six  feet. 
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2.  Conglomerate,  containing  pebbles  of  white  quartz,  with  eccasM  Ji^ 
pebbles  of  hornblende  and  greenstone,  seven  feet.  These  beds  If  "'^ 
slightly  to  the  northwest.  , 

8.  Chlorite  slate,  nov^ulite,  or  silicious  slate,  much  contorted,  asl  I. 
lying  unconformably  beneath  the  sandstones,  twenty  feet.  W 

A  short  distance  above,  towards  the  head  of  the  bay,  the  trap  rocks r  I*'' 
seen  projecting  above  th6  water,  with  the  slates  folded  over  them.  Thea 
slates  exhibit,  in  a  marked  degree,  what  have  been  termed  planes  of  di>i- 
sion,  at  lamination,  so  that  it  requires  much  care  to  distinguish  themfioa 
the  lines  of  stratification. 

The  slates  near  the  place  vhere  the  section  was  taken  aw  of  rarioB 
colors,  so  that  the  contortions  are  prommenriy  exhibited.  The  traprocb 
are  traversed  by  veins  of  pure  wnite  quartz,  which  occasionally  eitei^ 
into  the  slates.  "^^ 

At  the  saw  mill,  near  the  mouth  of  Fall  riv^er,  the  slates  were  obsem'i 
presenting  the  same  wave-like  structure.  At  this  point  they  vet 
chloritic,  but  a  mile  up  the  stream  they  became  argillaceous,  and  probablj 
will  be  found  suitable  for  roofing. 

In  township  50,  range  32,  the  rocks  exposed  were  rarely  in  place;  but 
firom  the  loose  firagments  scattered  over  the  surface,  it  was  evident  thalf« 
were  passing  over  slates  simitar  to  those  before  described. 

In  the  beia  of  Fall  river,  about  one-half  of  a  mite  north  of  the  sou4 
line  of  township  50,  we  found  rocks  in  place,  consisting  of  chlorite  sbte, 
the  linos  of  stratification^  nearly  obliterated,  and  compact  hornblende. 
These  rocks  were  traversed  by  veins  of  quartz,  containing  kon  and  cop^ 
per  pyrites.  As  we  approach  the  granite  range  the  rocks  exhibit,  ini 
more  marked  degree,  the  effects  of  metamorphism,  becoming  less  stratified 
and  more  crystalline. 

A  mile  and  a  half  south  of  the  town  line  before  referred  to,  we  m 
well-characterized  gneiss,  which  we  inferred  rested  immediately  on  tte 
granite.  The  order  of  succession  there  obser\^  on  the  nprthern  slop 
of  the  first  axis,  was  as  follows: 

1.  Gneiss,  2.  Hornblende,  compact.  3.  Chlorite  and  argillaceofii 
slates. 

The  junction  of  the  metamorphic  and  granitic  rocks  on  the  sou  them 
slope,  which  occurs  on  the  northern  side  of  the  chain  of  takes  in  tovo- 
ship  48,  range  31,  section  21,  exhibited  the  following  arrangement: 

1.  Granite,  made  up  of  the  ternary  compound  of  quartz,  felspar,  and 
mica. 

2.  Quartz  and  felspar,  passing  into  compact  quartz,  the  granular  struc- 
ture and  lines  of  stratification  nearly  obliterated. 

3.  Hornblende,  compact,  and  breaking  with  a  conchoiJal  fracture,  with 
lines  of  stratification. 

4.  Magnetic  iron  ore  (fer.  oxydule,)  associated  w^ith  hornblende  and  ar- 
gillaceous slates,  and  containing  seams  or  laminse  of  saccharoidal  quarti. 

The  iron  ore  was  observed  on  the  northwest  quarter  of  section  2U,  d\i 
pifig  south  78^.  It  is  highly  niagnelic,  forming  extensive  beds,  in  sui^ 
ficient  purity  in  places  to  be  wrought. 

Portions  of  this  ore  are  so  highly  magnetic  as  to  reverse  the  needle, 
removed  several  rods  from  the  mass. 

In  passing  through  a  narrow  gorge  which  forms  the  bed  of  the  streajs 
connecting  the  second  and  third  lakes,  (S.  21,  T.48,  R.  31,)  we  obserrei 
that  the  needle  was  deflected  towards  the  south;  when  opposite  a  particif- 


775  t  I  ] 

point,  the  pples  were  reversed,  the  north  pointing  south;  as  we  receded 
t  needle  gradually  resumed  its  former  position.  The  iron  was  asso- 
ted  with  hornblende,  similar  to  that  before  described. 
[n  passing  over  portage  No.  1,  numerous  blocks  ot  slate  and  specular 
IX  were  observed  loose  on  the  surface,  but  the  soil  effectually  conceaTed 
5  subjacent  rock. 

Indications  of  iron  were  abundant  on  the  north  shore  of  Machi-gummi, 

d  on  portions  of  the  south  shore.   The  ore  contained  considerable  silex, 

much  so  as  to  render  most  of  it  comparatively  wojthless.     The  range 

vmding  the  Ifike  on  the  north  bears  nearly  east  and  west,  and  is  com- 

^pd  of  hornblende  and.  argillaceous  slates.     The  latter  oftien  present 

tinkled  surfaces.    Associated  with  the  hornblende  are  beds  of  quartz, 

irfiich  we  felled  to  detect  any  metallic  substances.    The  numerous 

tiical  islands  in  the  Machi-gummi  are  composed  of  hornblende  in  which 

e  divisional  planes  are  quite  as  conspicuous  as  the  lines  of  stratification. 

After  leaving  the  lake,  we  saw  no  exposure  of  the  rocks  until  we  ar- 

t^ed  at  the  north  part  of  towtislyp  46,  ranges  29  and  30.   The  river  here 

rms  a  lake  like  expansion,  and  is  bounded  on  the  northeast  by  a  range 

hills  which  rises  abruptly  to  the  height  of  nearly  two  hundred  feet 

crve  the  water. 

We  explored  this  ridge  on  section  1,  township  46,  range  30,  and  found 
it  it  was  composed,  tor  the  most  part,  of  nearly  pure  specular  oxide  of 
n,  (fer.  oligiste.)  It  shoots  up  in  a  perpendicular  cliff,  one  hundred 
i  thirteen  feet  in  height,  so  pure  that  it  is  difficult  to  determine  its 
neral  associations. 

We  passed  along  the  base  of  this  cliff  for  more  than  a  quarter  of  a  mile, 
tklng  for  some  gap  through  which  we  might  pass  and  gain  the  summit. 
length,  after  much  toil,  and  by  clambering  from  one  point  to  another, 
succeeded.  Passing  along  the  brow  of-  the  cliff,  forty  feet,  the  mass 
s  comparatively  pure;  then  succeeded  a  bed  of  quartz  composed  of 
Lnded  grains,  with  small  specks  of  iron  disseminated,  and  large  rounded 
£S€^  of  the  same  material  enclosed,  constituting  a. conglomerate.  This 
i  was  fifteen  feet  in  thickness,  and  was  succeeded  again  by  specular 
n,  exposed  in  places  to  the  width  of  one  hundred  feet,  but  the  soil  and 
es  preirented  our  determining  its  entire  width.  This  one  cliff  contains 
n  sufficient  to  supply  the  world  for  ages,  yet  we  saw  neither  its  length 
r  its  width,  but  only  an  outhne  of  the  mass.  Its  beating  could  not  be 
jurately  determined,  but  was  inferred  to  be  north  of  west  and  south  of 
jt,  with  a  northerly  dip  of  85°.  When  we  examined  it,  the  rain  de- 
^fided  in  torrents,  and  so  dense  were  the  clouds  that  the  position  of  the 
a  in  the  heavens  was  a  matter  of  conjecture.  A  compass  was  of  little 
%i\  in  ascertaming  the  meridian.  Seams  of  quartz  were  observed,  asso- 
tted  with  this  bed,  containing  lamillar  oxide  of  iron,  nearly  pure.  This 
m  is  composed  of  minute  shining  scales  of  a  steel-gray  color,  and  is 
5bly  magnetic  Portions  of  it  contain  silex,  while  other  portions  are 
ire.  It  is  deposited  in  layers  like  argillaceous  slate,  and  the  lines  of 
ratification  are  distinct.  A  continuation  of  this  iron  was  observed  at 
Ttage  No.  4,  but  the  stage  of  the  water  was  such  that  we  were  unable 
examine  it  minutely,  'I'here  can  be  no  doubt  that  this  iron  ore  is  but 
c^ontinuation  of  that  of  Carp  river^  Its  mineralogical  characters  and 
ological  associations  are  the  saoxe.  Its  western  limits  have  not  been 
ttermined ;  but  its  range  east  and  west,  so  far  as  observed,  is  not  far  fix>m 
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forty  miles.  Its  extent  north  and  south,  along  the  line  of  this  section,i 
more  than  fifty  miles.  Portions  of  this  area  are  occupied  by  graniit 
rocks,  while  others  are  covei^  over  with  drift;  but  enough  irx>n  ore li 
already  been  discovered  to  warrant  the  assertion,  that  the  supply  isii^ 
exhaustible,  In  the  subdivision  of  some  of  these  townships,  during  liie 
past  summer,  under  the  direction  of  Mr.  John  Burt,  deputy  sunreyor.l  Jlfe, 
was  informed  by  him  that  several  other  valuable  beds  were  discDveiei  isr 
Among  others  he  mentioned  a  bed  of  considerable  thickness  as  occurrin} 
on  the  north  boundary  line  of  township  43,  range  31.  This  was  ik 
lowest  point  wliere  he  observed  it.  There  is  an  extensive  bed  near  the 
Twin  mils  on  the  Menomonee,  Which  will  be  described  in  a  subseqo^ 
part  of  this  report. 

These  beds,  so  far  as  I  have  obg;<erved,  present  a  marked  similarity ii 
minefalogical  characters,  and  derive  their  origin  from  common  causa, 
and  those  were  aquaofts.  The  jointed  structure  and  waved  stratifio- 
tion  ol  some  of  the  beds  prove  that  igneous  causes  have  operated,  sioe 
their  deposite,  to  modify  and  change  their  character. 

The  veins  of  magnetic  and  specular  oxide  in  the  granite  which  htw 
fiJlen  under  my  observation  are  narrow  and  of  little  value^  although  the 
metal  is  found  in  great  purity.  But  let  us  resume  the  general  geologyef 
the  region. 

On  section  31,  township  46,  range  20,  we  observed  a  compact 
blende  rock  of  a  dark  brown  color,  and  highly  crystalline  in  its  stnictuK. 
The  lines  of  stratification  were  nearly  obliterated,  indicating  thatwB  weie 
in  the  vicinity  of  the  igneous  formations.  On  the  adjoining  section  (h 
6,  T.  46,  R.  21)  we  found  another  range  of  granite,  through  vhich  the 
river  has  excavated  a  channel  at  portage  No.  5. 

Passing  over  this  granite  belt,  the  hornblende  rocks  again  make  their 
appearance  in  the  north  part  of  township  44,  range  30.  I  k^i 

A  short  distance  below  the  mouth  of  Fence  river,  (T.  44,  R.  31,  S.KI  i  , 
and  26,)  we  found  an  extensive  bed  of  saccharoidal  limestone  or  maibk.1  i^ 
of  a  flesh  red  color,  inclining  to  bluish  or  ash-gray,  and  susceptible oi» I  ^ 
high  polish.  It  appears  in  the  form  of  a  cliff  thirty  feet  high,  beaiiBj I  sti 
northeast  and  southwest,  and  dipping  southeasterly  at  ah  angle  of 36"^.  \^t. 

It  contains  in  places  seams  and  bunches  of  quartz.  It  nowhere  exlia: 
hibits  any  traces  of  orgauic  remaiilis,  and  its  geological  age  places  itb^  I ^r 
low  the  palagozoic  rocks.  Three-fourths  of  a  mile  below,  on  the  Icttlar 
bank  of  the  river>  it  is  again  exposed,  bearing  north  48"^  east,  andiip^  1^ 
ping  nearly  vertically,  with  a  bed  of  argillaceous  slate  resting  couforffi*  I  } 
ably  on  i:.  1^ 

This  bed  is  nearly  a  mile  in  width,  and  will  prove  valuaWe  as  a  flux  I  si 
in  smelting  the  ores,  aside  from  its  uses  as  an  oniamentsd  stone.  1 - 

The  argillaceous  slates  are  exposed  for  about  half  a  mile  below  the  I 
mouth  of  Night- watching  river,  so  highly  indurated  that  the  lines  o(|c 
stratification  are  neatly  destroyed,  whilst  the  divisional  |danes  are  veij  \i 
conspicuous.  <  |i 

Mr.  Burt  informed  us  that  on  the  north  line  of  T.  43,  R.  31,  he  found  !i 
a  bed  of  iron  of  considerable  thickness;  but  we  were  unable  to  ascertaii  'i 
where  it  crossed  the  river,  owing  to  the  accumulation  of  drift.     At  port- 
age No.  7,  a  short  distance  below  the  township  line,  the  slate  fimnsi    . 
ridge  from  150  to  200  feet  high,  through  which  the  river  has  cut  its  war. 
In  external  characters  it  diflers  but  httle  from  that  last  described^  bariii{ 
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its  fissile  character  by  long  continued  e^tposnre  to  heat.  The 
ring  of  the  rocks  was  found  to  be  northeast  and  southwest,  with  a 
h  southerly  dip. 

between  the  7th  and  8th  portages  the  rocks  consisted  of  alternating 
ids  of  argillaceous  and  hornblende  slates.  At  portage  No.  8  the  hom- 
nde  slates  are  finely  exposed,  bearing  north  SO'^  east,  and  dipping 
Lfiy  vertically.  They  Were  finely  crystalline  in  texture,  very  fissile, 
L  of  a  dark  brown  color.  The  hornblende  rocks  continue  to  portage 
.9,  in  the  south  part  of  T.  42,  R.  31.  Here  the  granite  has  pro- 
ded  through  the  incumbent  strata,  forming  an  anticlinal  axis,  bearing 
urly  east  and  west.  Hornblende  flanked  the  granite  on  either  side, 
dto  this  succeeded  mica  slate,  followed  by  a  repetition  of  hornblende 
tte,the  northern  slbpe  corresponding  to  the  southern.  This^  is  ex- 
[3ited  within  a  space  of  about  two  miles.  The  mica  slate  was  observed 
be  finely  laminated  and-striated  on  the  srirfitces. 
-At  portage  No.  10,  1^  mile  beilow^  the  mica  slate  again  occurs  dipping 
^  soQiheriy,  and  b^nng  nearly  east  and  west. 

Ai  the  fails  of  the  Machi-gamig  the  rock  is  hornblende  slate,  forming 
high  ridge,  bearing  N.  72^  W.',  and  dipping  southeast  atan  angle  of  69°. 
At  portage  No.  1,  on  the  Meiiomonee,  about  a  mile  below  the  juncddn 

the  Bnil£  and  Machi-gamig,  the  rocks  consist  of  alternating  beds  of 
^rnblende  and  argillaceous  slates,  neariy  conforming  in  dip  and  bearing 

the  slates  at  the  falls.  ;  At  portage  No.  2,  near  the  ^oiith  line  of  town- 
'ip  41,  range  30,  occurs  a  high  ridge  of  argillaceous  slate,  contaiiring 
^ygdules  of  calc  spar,  and  presenting  a  porphyritic  appearance.  The 
wing  taken,  N.  TO^  E.,  dip  75°  S. 

Between  this  point  and  the  upper  of  the  Twin  fiiUs  the  atgillaceous 
^  chlorite  slateis  largely  predominate,  and  traverse  the  country  in  sharp, 
f^ken  ridges. 

At  the  upper  falls  they  present  a  good  section,  bearing  N.  80^  E.,  and 
Pping  80^  southerly.  Associated  with  them  are  beds  ahd  seams  of 
^Wz,  containing  iron  and  coppei*  pyrites;  but  the  latter  was  not  sufli- 
^Q%  abundant  to  parove  Of  any  economical  value.  Th6  slates  here  are 
^e  grained  and  dsirk  colored,  and  do  not  Teadily  absorb  moisture.  A 
^  article  for  roefing  purposes  might  be  obtained  by  quarrying  beyond 
?  action  of  the  atmosphere.  At  the  lower  &lls,  which  occur  within  a 
Ue,  the  slates  form  cliffs  seventy  feet  in  height,  dipping  neariy  ver- 
bally. - 

Here  I  found  to  angular  block  of  quartz  ^bearing  on  its  surface  a  series 
ripple-marks,  as  regular  and  beautiful  as  the  flutings  of  a  Corinthian 
lunm. — (See  plate  1,  fig.  2.)     The  idterior  appeared  compact  and 
^stalline  throughout. 

It  is  questioned  even  at  this  day  whether  some  of  the  rocks,  such  as 
mpact  quartz  and  saccharoidal  limestone,  which  occur  in  this  scries , 
d  a  chemical  or  mechanical  origin.  Yet,  heie  is  a  rock  which,  whilst 
interior  has  every  appearance  6{  having  resulted  f*rom  chemical  changes, 
ITS  on  its  surface  indubitable  marks  of  aqueous  origin.  In  the  quartz 
:ks  lying  contiguous  to  the  granite,  and  where  the  lines  of  stratifica- 
ti  Were  hardly  discernible,  I  have  readily  detected  the  granular  struc- 
e,  clearly  indicating  its  mechanical  origin. 

Lbout  two  miles  southeast  of  ttie  lower  falls,  near  S.  30,  T.  40,  tl.  30, 
re  is  a  large  bed  of  specular  iron  ore  associated  with  the  talcose  and 
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argillaceous  slates.     It  makes  its  appearance  on  the  north  side  of  alak, 
and  can  be  traced  a  mile  and  a  half  in  lengthy  and  in  plac^  is  expose! 
one  hundred  feet  in  width.     It  bears  nearly  east  and  west,  and  in « 
ternal  characters  resembles  that  of  the  Iron  mountain  before  describe! 
This  bed  was  first  discovered  by  John  Jacobs,  from  whom  I  derived  the  it 
formation ,  and  may  be  regarded  as  the  southern  limit  of  the  iron.    Tbedis* 
tance  from  this  point  to  the  most  northerly  point  where  iron  was  obsemJ. 
is  more  than  50  miles  in  a  direct  line.     Below  the  fells  there  are  heart 
accumulations  of  drift,  so  that  the  subjacent  rocks  are  rarely  seen;  and  ^b& 
bed  of  iron  ore,  if  it  cross  the  river,  is  effectually  concealed. 

Near  the  mouth  of  Muskos  river,  in  the  bed  of  the  Menomonce,we     ^^^-^^ 
served  large  angular  blocks  of  compact  Umestone,  20  feet  in  length      as: 
10  in  thickness.   It  was  of  an  ash  gray  color,  inclining  to  green.  Numfe^  ^tc:»^ 
blocks  were  observed  for  half  a  mile  below  the  point  where  first  obse; 
Their  magnitude  and  angularity,  and  the  fact,  too,  that  no  rock  of  a  ^^^^ 

lar  character  had  been  observed  above,  either  detached  or  in  plack^^ i  x 

us  to  believe  that  they  had  slidden  from  the  adjacent  hills.     Weexp        "^^® 
the  adjoining  ridges  with  a  view  of  finding  the  bed  from  which  they 
derived,  but  without  success.     The  only  rock  exposed  was  ma 
hornblende.     I  have,  however,  so  great  confidence  in  the  existence 
bed  of  marble  in  this  vicinity,  that  I  have  inserted  it  in  the  section.  — 

The  Great  Bekuenesec  falls  occur  in  the  northwest  part  of  tow 
39,  range  30.     From  this  ponit,  proceeding  southerly,  to  the  mou 
Pike  river,  distant  thirty  miles,  we  find  a  series  of  igneous  rocks, 
posed  of  porphyries  ana  close  grained  basalts  protruded  among  the 
focks,  tilting  them  up  vertically,  and  forcing  portions  of  the  be 
asunder.     The  mineralogical  characters  of  these  rocks  will  be 
larly  described  in  another  chapter.    At  the  foot  of  the  falls^  a  bed  oft:  ^^ 
cose  slate,  of  a  light  drab  color,  is  seen,  about  forty  feet  in  thickir:^ 
bearing  north  70^  west,  with  a  southerly  dip  of  84^. 

At  the  foot  of  Little  Bekuenesec  falls  another  patch  of  drabcol^i 
slate  was  observed,  thirty  feet  in  width,  succeeded  by  a  fine-grained : 
ing  slate,  bearing  nearly  east  and  west,  with  a  dip  of  80°  to  the 
Near  the  falls  is  a  vein  of  quartz,  red  felspar  and  chlorite,  bearing  nc^ 
west  and  about  18  inches  wide.     It  contained  magnetic  oxide  of  iro 
octahedral  crystals,  copper  pyrites  in  dodecahedrons  and  iron  py 
The  copper  was  not  in  sufficient  abundance  to  j-ustify  mining  expio 
The  slates  below  the  falls  line  the  bank  of  the  river,  forming  hills 
hundred  feet  in  height. 

The  next  point  where  the  slates  were  observed  was  at  the  foot  of^^ 
geon  falls,  near  the  south  boundary  of  township  39,  range  29,    T^^ 
were  argillaceous,  and  wedged  out  between  the  enclosing  walls  of  sie 
The  mass  was  about  40  feet  thick,  and  near  the  falls  was  traversed 
vein  of  quartz,  magnesian  limestonOi  and  chlorite,  containing 
green  carbonate  of  copper. 

After  passing  a  few  nn'les  beyond  Sturgeon  fells,  the  slates  do  not 
make  their  appearance  until  we  arrive  at  Chippewa  island,  the  in 
being  occupied  by  igneous  rocks.    Here  the  sandstone,  trap,  and  sla 
are  seen  in  proximity,  and  the  section  appended  (see  plate  1,  figure 
will  illustrate  their  relative  positions, 

a.  Drift,  resting  on  the  sandstone,  with  angular  fragments  of  rock  afl^ 
firagments  of  the  blue  limestone^  containing  organic  remains. 


t7»  [  I  ] 

^*  Sandstone,  coarse  grained,  with  little  adhesion  between  the  parti- 
^cs,  composed  of  alternating  layers  of  red  and  white,  dipping  less  than 
,  ^^  the  southeast.  . 

^*  Dark  colored  basalt,  occasionally  porphyritic. 

j:  Argillaceous  and  talcose  slates,  nearly  vertical  and  finely  lamellar, 
^v  j^.^he  immediate  point  of  contact  between  the  slates  and  the  basalts 
_^ ''iies  of  stratification  were  destroyed,  and  the  slates  w^re  converted 

J  clinkstones.  ^  - 

Q  f  ^us  appears,  that  whilst  the  slates  have  been  subject  to  violent  dis- 
j^^^o/is  and  alterations  by  the  protrusion  of  the  igneous  rocks,  the  sand- 
■  ®  has  been  quietly  deposited  on  their  basset  edges,  and  that  from  the^ 
^  ^^f  its  depositioi;!  to  the  present  day  there  has  been  no  exposure  to 
^  Continued  heat,  to  change  its  structure — no  eruption  of  lavarurrents, 
^cture  its  strata;  but  that  the  elevatoty  movement  by  which  it  was 
^  to  its  present  position  must  have  been  a  gradual  one. 
^^  sla.tes  are  so  contorted  that  all  attempts  to  estimate  their  thickness 
J^o \rG  merely  approximative;  and  it  may  be  that  the  same  beds  are 
^^  many  times.  They  are  exposed  along  thfe  line  of  the  section  for 
tna^xx  a  hundred  miles,  after  deducting  the  spaces  occupied  by  the 
*  feo^ses,  and  the  space  occupied  by  the  overlying  sandstone,  hav- 
^  ^y±^  most  part,  nearly  a  vertical  inclination.  Were  we  to  measure 
^^^ix  basset  edges,  as  is  customary,  and  assume  that  as  their  aggre- 
'p-*=^  x^ess,  the  result  would  be  incredible. 

^^^■^ixmense  and  almost  unprecedented  deposites  of  spetular  oxide  of 
'""'"^  i^ng  hills,  constitute  an  important  rock  in  this  system.     Some  of 
-American  geologists  have  been  disposed  to  class  them  as  veins 
leds.* 


>^  *-«:>.  ey  certainly  bear  upon  their  surfaces  strong  marks  of  their  me- 
■-  <^>rigin.  They  are  regularly  stratified,  and  often  contain  thin 
^  *^  ^ilex  in  minute  grarns>^so  that  a  specimen,  on  its  Gitjss  fracture, 
j^^^  Tibbon-jasper.  The  lines  of  stratification  can  readily  be  distin- 
|\^J^<:>m  those  of  lamination.  Like  the  slates,  they  are  often  found 
*"  and  wrinkled,  and  the  same  facts  could  be  adduced  in  both 

"ove  their  common  origin, 
eds,  however^  ar6  traversed  by  veins  orquartz,  at  nearly  right- 

't:heir  veering,  containing  lamellar  oxide  of  iron,  and  having  all  of 

-t^s  of  a  true  vein. 
^  ^y  riles  is  commonly  associated  with  this  ore  in  other  portions  of 
"^^^-^  >  but  here  few  traces  of  it  were  observed. 
\^  S^ological  position  of  the  specular  oxide  of  iron  is  the  same  as 
o^  5^^-  l^iwrence  and  Jefferson  counties,  in  New  York.  There  they 
\ivC-V\xde(i  among  the  rocks  lying  between  the  granite  and  Potsdam 
j^^Srtone,  Here,  too,  we  find  that  the  inferior  sandstone — the  equiva- 
_^ov  the  Potsdam — limits  their  upward  range. 

i^b^  celebraited  mine  on  the  island  of  Elba,  which  was  wrought  more 
.^\\  three  thousand  years  ago  by  the  Romans,  is  of  this  character.     The 
\qc^  with  which  the  ore  is  associat<^d  consists  of  a  white-  slaty  talc,  con-^ 
^jjing  silex,  alumina,  and  magnesia, 
^^'fhe  famous  Iron  mountain  and  Pilot  knob  in  Missourif  present  many 

•  See  Frdfewsor  Emmons  od  the  iroa  ores  of  St.  Lawrence  and  Jeffera^on  coui.ties,  New 

f,  |.j(  GeoL  gical  Rt ports. 

j  The  reader  is  referred  to  an  art'cle  of  much  interest  on  the  Missouri  iron,  in  one  of  th^ 
Vf^,  ol  the  American  Journal  of  Science,  by  Mr.  J.  T.  Uodg«. 
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geological  points  of  resemblance  to  this  regioii.    The  ores  are  the  san, 
and  both  bear  about  the  same  relation  to  the  oldest  rocks  which  formtk 
crust  of  the  earth.     In  range  and  extent,  however,  the  Lake  Superior  m 
region  surpasses  that  of  Missouri  or  New  York,  and  its  accessibility  isbf 
no  means  so  difficult  afi  is  generally  supposed.    The  outlet  for  these  ok 
should  be  through  Bay  de  Noquet,  on  Lake  Michigan.     The  construction 
of  a  road  is  entirely  practicable,  whether  it  be  a  railway  or  macadamiied 
road.     Abundant  materials  exist  along  the  route,  and  by  seeking  a  south- 
ern eutlet  the  navigation  would  be  open  two  or  three  weeks  earlier  in  ti* 
spring,  and  the  expense  of  transportation. aiound  the  falls  of  St.  Mary's 
river  be  avoided* 

IGNEOUS  ROCKS. 

Passing  over  to  the  south  shore,  we  find  a  granite  range  in  the  vicinit? 
of  Riviere  du  Mort,  or  Dead  river,  and  another  formipg  the  Huron  motint- 
ains,  which  extend  from  thence,  westerly,  in  nearly  parallel  ridges,  asi 
lose  themselves  in  Wisconsin.  We  first  observed  the  granijte,  on  the  lineoi 
the  section,  about  two  miles  south  of  the  north  boundary  of  township  i% 
range  33,  exposed  in  a  cliff  thirty  feet  high,  forming  the  sumniit  of  a  ridse 
1^054  feet  above  Lake  Superior. 

It  was  of  a  light  gray  color,  and  composed  of  an  infinite  number  oi 
small  crystalline  plates,  confusedly  aggregated,  in  which  could  be  rec<^- 
nised  the  three  constituents,  quartz,  felspar,  and  mica. 

In  descending  the  ridge,  the  granite  is  seen  in  low  clilfs  on  the  left  of 
the  trail.  3eyond  the  range  line  it  again  appears,  forming  mural  escaip- 
ments,  fifteen  or  twenty  feet  in  height,  traversed  by  nurmerous  divisioial 
planes. 

At  the  outlet  of  a  small  lake,  which  is  one  of  the  reservoirs  of  Sturgeoi 
river,  near  the  east  part  of  township  49,  range  33,  the  rock  takes  into  iti 
composition  a  large  amount  of  hornblende,  which  is  arranged  in  crystii- 
line  plates  and  gives  the  mass  a  somewhat  stratified  appearance,  lit 
gneiss.  Granite  was  seen  at  short  intervals  as  far  as  the  centre  of  town- 
ship 49.  Here  we  ascended  an  abrupt  ridge,  three  hundred  feet  abon 
the  gei^eral  level,  which  appeared  to  be  composed  of  red  felspar,  contain- 
ing veins  of  quartz  and  chlorite,  without  any  traces  of  metallic  ores. 

Well-characterized  sienite  occurs  where  the  north  line  of  township  43, 
range  32,  crosses  the  trail. 

The  highest  elevation  attained  by  this  granite  axis,  on  the  line  of  the 
section,  is  1,198  fbet,  and  this  is  found  in  the  north  part  of  township  4S, 
range  33. 

On  the  north  side  ot  Sagiagans,  (township  48,  range  21,  section  IT,) 
granite  clifils  ajre  exposed  in  a  ridge  which  rises  two  hundred  feet  abote 
the  water  ^evel,  at  the  base  of  which  are  numerous  lai^  detached  blocks 
Tnis  is  the  southern  limit  of  this  belt,  and  here  the  metaniorphic  rock? 
are  seen  in  proximity,  dipping  at  a  high  angle  from  it.  The  entire  vfiii 
of  this  range  is  not  less  than  ten  milfes. 

At  the  head  of  portpge  No.  5,  in  the  northern  part  of  township  4i 
range  29,  we  struck  the  granite  belt,  which  nowhere  attains  any  consii 
erable  elevation.  The  rock  is  made  up  of  the  binary  compound  of  quarti 
and  felspar,  in  large  crystals,  and  often  passes  into  the  variety  called  grapii^ 
granite.    The  amount  of  drift  spread  over  this  region  prevented  ourfc* 
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he  southern  limit  of  this  range,  but  it  was  believed  to  occur  near  the 
lem  boundary  of  township  44,  range  29.  This  would  give  it  a  width 
out  six  miles. 

portage  No.  9,  indications  of  granite  were  observed,  which  induced 
Hill  to  explore  the  ridge  with  much  minuteness.  He  found  granite 
pying  the  extrem^  summit,  bearing  east  and  west,  and  about  half  a 

in  width.    OTer  this  mass  the  mica  and  hornblende  slates  were 

d,  presenting  on  either  side  the  same  order  of  superposition.  A 
itc  mngte  runs  nearly  parallel  to  the  Menomoiiee  river,  in  townships 
nd  40,  ranges  30  and  31,  crossing  the  great  Bekuenesec  ialls, 
above  the  Muskds  river.     It  is  here  associated  with  the  old  porphy- 

bearing  northwest  and  southeast.  On  either  side  the  range  is 
:ed  by  hornbleiide  highly  crystalline,  which  appears  to  belong  to  the 
ous  rather  than  the  metamorphic  rocks. 

SANDSTOIiEB.. 

he  sandstones  of  Lake  Superior  I  am  disposed  to  regard  as  resting  at 
bsLse  of  all  the  fossiliferous  rocks,  corresponding  in  this  respect  with 
observations  of  Messrs.  Murchinson  and  Vemeuil  in  Russia  and 
den.  The  unbedded  traps  of  Keweenaw  point  and  Isle  Royale  have 
en  through  these  sandstones,  forming  continuous  lines  of  elevation, 
e  is  seen  of  this  sandstone  on  Isle  Royale,  except  on  the  outermost 
;  of  the  south  shore  of  the  island.  Between  this  station  and  Ke wee- 
point  it  describes  an  immense  curve,  which^  fonns  the  bed  of  the 

Lssingo ver  to  Keweenaw  point,  the  sandstone  makes  its  appearance  about 
le  above  the  Portage,  in  bold  cliffs  by  the  lake  shore  Its  bearing  is  N. 
B. ,  with  a  northwesterly  inclination  of  10^.  It  isof  areddish-gray  color, 
somewhat  fissile.     Interstratified  with  it  are  beds  of  red  and  green 

e.  Portions  of  the  cliffs  crumble  beneath  the  action  of  the  surf  more 
ily  than  others,  so  that  the  beds  possessing  the  greatest  degree  of  in- 
Ltion  project  over  like  cornices.  Other  portions  resemble  ranges  of 
k-work,  while  the  abases  of  the  cliffs  are  excavated  at  short  intervals 

arched  caverns,  resembling  gothic  windows.  ^Cliffs  of  this  kind^ 
[g  to  the  height  of  sixty  or  a  hundred  feet,  are  not  unusual — some- 
^  presenting  a  walled  face,  again  scooped  out  into  deep  recesses,  with 
lerous  fountains  falling  from  the  top,  which  in  the  clear  sunlight  flash 
burnished  silver.  The  tains  descending  from  above  have  excayated 
)  grooves  in  the  &ce  of  the  cliffs  >  so  that  they  resemble  castles  and 
les.  These  cliffs  may  be  regarded  as  k  miniature  representation  of 
Pictured  rocks .  Approaching  the  head  of  Keweenaw  point,  die  sand- 
e  is  occasionally  seen  in  low  reefs  along  the  beach,  as  far  as  the  Lake- 
•e  location,  where  it  disappears  in  the  lake.  As  we  recede  from  the 
,  its  inclination  diminishes  rapidly,  as  will  be  seen  by  the  following 
I,  taken  at  different  points: 

ection  11,  township  37,  range  33,  bearing  N.  39P  E.,  dip  32<^  NNW. 
33,  67,  33,  Hi.  16    E.,        20       " 

6,  66,  33,  N.  16    E.,        19       " 

29,  «6,  34,  N.  26   E.,        10       " 

IThen  examined  five  or  six  miles  firom  its  line  of  junctt6n  with  the  txap; 

found  to  be  nearly  horizontal. 


[1] 


78« 


On  section  33,  township  57,  range  33,  by  the  lake  shore,  there  is  ai 
gular  bed  of  sandstone,  eighty  rods  in  width,  composed  of  siibcrystallffl 
particles  of  quartz  and  felspar.  It  bears  N.  22J°  E.,  with  a  NNW.i- 
clinalion  of  26^.  The  junction  between  the  trap  and  sandstone  onil? 
northern  slope  of  Keweenaw  point  is  extremely  difficult  to  determine, e 
consequence  of  thie  amount  oi  loose  materials  scattered  over  the  surfat 
The  country  rises  gradually,  and  is  traversed  by  numerous  ravines, k 
the  sandstone  is  rarely  exposed. 

The  sduthern  junction  is  more  clearly  defined;  but  the  conglomenfe 
which  is  found  in  such  heavy  masses  on  the  northern  slope;  is  alnns 
entirely  wanting. 

Section  36,  township  56,  range  33,  belonging  to  the  Douglass  Houd 
ton  Mining  Company,  affords  a  good  exposure  of  the  rocks.  The  wes 
fork  of  Torch  river  is  here  precipitated  over  a  cliff  of  trap  eighty  feetii 
height,  near  the  junction,  and  thence  winds  along  through  a  deep  to 
which  it  has  excavated  in  the  sandstone.  Tlie  sandstone  is  ofalijl!i 
yellow  color,  and  contains  numerous  pebbtes,  consisting  for  the  most  pt 
of  white  quartz.  It  dips  southerly,  or  away  from  the  trap.  On  thenonii 
side  of  the  stream,  it  is  seen  resting  on  the  trap  in  large  blocks,  sevent? 
feet  above  its  bed.  The  sandstone  is  seen  in  the  banks  of  this  branchial 
Torch  river  at  short  intervals,  and  contains  greenish  patches,  giving  in 
somewhat  variegated  appearance. 

On  the  south  side  of  Keweenaw  point,  (section  27,  township  58,  ran? 
28,  near  the  meander-post  between  sections  27  and  2S,)  above  Bete  Js 
Gris  bay,  sandstone  is  to  be  seen,  bearing  iN.  22^  E.,aiid  dipping  souiV 
erly,  or  away  from  the  trap,  for  a  distance  of  nearly  three-fourths  of  a  mik' 
It  IS  white  and  granular,  destitute  of  pebbles,  and  nearly  so  of  iron. 

On  section  36,  township  58,  range  29,  it  is  again  seen  on  the  shoni 
the  lake  for  the  sixth  of  a  mile,  abutting  against  a  bed  of  brick-red  coih 
glomerate.  Course  N.  45^  E.,  dip  76°  SB.  This  conglomerate  banfi 
about  twenty-five  feet  thick,  is  identical  in  lithological  characters  vS 
those  on  the  northern  slope  of  the  axis,  and  laps  on  the  chlorite  rod 
The  same  band  is  seen  on  the  Lac  la  Helle  location,  but  beyond  ths 
point  we  have  not  been  able  to  trace  it.  The  sandstope  here  consistsi* 
alternating  bands  of  red  and  yellowish  silex,  with  no  trace  of  lime. 

In  the  bottom  of  the  bay,  at  this  point,,  when  the  water  is  calm,ib 
buff  and  red  bands  can  be  seen,  describing  immense  curves,  parallel 
the  direction  of  the  Bohemian  range  of  mountains,  and  affording  codcIu 
sive  evidence  that  their  bearing  and  upheaval  are  due  to  the  protnisionol 
the  igneous  rocks.  This^  is  a  point  of  great  geological  interest,  inasmact 
as  it  enables  us  to  fix  the  relative  age  of  the  trap  range  and  of  the  beddeii 
trap  and  conglomerate. 

On  the  east  side  of  section  14,  township  59,  range  29,  the  sandstonej 
again  seen,  forming  the  southern  shore  of  Bete  du  Gris  bay.  Althou?| 
removed  but  a  few  miles  from  the  trap,  it  is  nearly  horizontal.  The  m 
is  very,  fissile,  some  of  the  layers  yellow  or  buff,  while  others  are  brick 
red.  It  contains  numerous  concretions  of  dove-colored  clay  and  r& 
ochre,  hydrous  peroxide  of  iron. 

There  are  also  numerous  concretions  resembling  the  vertebrae  orjoiD^' 
of  the  crinoids,  the  mould  being  replaced  by  pure  white  silex,  while  m"*!^' 
ol  them  contain  in  the  centre  a  dark  sp^ck  corresponding  to  the  intenfii  : 
cavity  or  alimentary  canal. 
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utttng  through  one  of  these  concretions  at  right  angles  to  the  lines  of 
lification)  it  is  found  to  be  a  sphere  or  ball  enveloping  the  dark  speck 
ch  served -as  the  original  nucleus. 

►etween  this  point  and  L'Anse  the  sandstone  recurs  at  short  intervals, 
aing  headlands  and  cliffs  silong  the  lake  shore  for  miles  in  extent,  so 
npitous  and  bold,  that  it  is  impossible  to  effect  a  landing  with  a  boat. 
e  beds  are  nearly  horizontal,  or  present  a  series  of  gentle  undulations. 
Lt  Tobacco  river  the  sandstone  is  finely  exposed  in  bold  cliffs,  and  con- 
s  of  alternating  beds  of  buff  and  red  color,  resembling  the  curved 
idfi  seen  in  the  bottom  of  Bete  du  Gris  baiy.  Some  of  these  beds  are 
nular  and  closely  cemented,  while  pthers  are  slaty. 
The  aboriginal  name  of  this  river  is  Wasa-Kodewabikag-Lepi,  or  Burnt 
Qe  river,  so  called  from  the  brick- red  color  of  some  of  the  sandstone 
s,  while  the  English  name  is  derived  from  the  dark  color  of  its  waters, 
plied  by  numerous  swamps  skirting  the  base  of  the  Bohemian  mount- 
j.  Here,  too,  we  observed  concretions  similar  to  those  before  de- 
bed.  ^ 

^  we  approach  L'Anse,  the  dips  of  the  sandstone  to  the  northwest 
Dme  perceptible,  and  a  change  is  noticed  in  its  external  characters. 
s  coarser  grained,  with  a  red  tinge,  and  contains  pebbles  of  white 
rtz,  and  occasionally  of  greenstone. 

it  Orebessas  (sectioa  25,  township  ol,  range  33)  its  course  was  found 
«  NE.  and  SW.,  its  incHnation  28^  to  the  NVV.  . 
u  describing  the  slates  we  gave  a  section  of  the  rocks,  showing  the 
tion  which  they  bore  to  the  sandstone.  By  referring  to  that  section  it 
be  seen  that  the  sandstone  rests  unconformably  on  them,  and  Uiat 
peculiarly  folded  stratification  was  communicated  to  them  before  its 
osition. — (Plate  I,  figure  1.) 

^his  was  the  last  appearance  of  sandstone  in  situ  on  the  northern 
>e  of  the  granite  axis  between  the  waters  of  Superior  and  Michigan, 
ough  we  met  with  outUers  of  this  rock  six  hundred  feet  above  Ke- 
Jnaw  bay. 

V^e  here  pass  over  an  interval  of  more  than  eighty  miles,  occupied  by 
igneous  and  metamorphic  formations  previously  described.  In  the 
them  part  of  township  37,  range  28,  a  short  distance  below  Chippewa 
nd,  on  the  Menomonee  river,  we  struck  a  sand  stone  bearing  the  same 
lion  Jo  the  plates  as  thait  of  Keweenaw  bay. 

V^hile  the  slates  are  seen  standing  vertically  with  the  trap,  intercalated 
he  form  of  dikes,  the  liatter  is  deposited  nearly  horizontally  on  the  up- 
led  edges.  The  greatest  dip  that  could  be  obtained  was  ^P  southerly. 
5  sandstone  consists  of  alternating  beds  of  red  and  pure  white  sili- 
is  sand,  and,  for  the  most  part,  the  adhesion  between  the  grains  is  so 
ht  in  fresh  specimens  that  it  can  be  crushed  in  the  hand ;  but  after 
ing  parted  with^he  water  disseminated  through  its  pores,  it  acquires  a 
^iderable  degree  of  adhesion,  and  is  little  acted  on  by  atmospheric 
ats.  It  corresponds  in  lithological  characters  to  the  sandstone  de- 
bed  by  Drs.  Owen  and  Locke  as  resting  at  the  base  of  the  silurian 
atones  of  Iowa  and  Wisconsin,  and  to  that  described  by  Mr.  Feather- 
iliaugh  as  occvirring  in  the  vicinity  of  the  falls  of  St.  Anthony.  This 
I  opposes  little  resistance  to  the  erosive  action  of  water,  and  conse- 
ntly  rarely  appears  above  the  surface.  To  trace  its  boundaries,  there- 
,  is  a  work  of  much  difficulty. 
t  the  White  Rapids  it  forms  the  bed  of  the  rivei;  with  a  slight  incUti^Vr 
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tion  to  the  south      It  is  made  up  of  bands  of  pure  white  sandstone^sae 
of  which  are  four  feet  in  thickness^  with  tliin  bands  of  red.    The  sd-  \ 
stone  appears  for  the  last  time  in  the  banks  of  the  stream  at  thebt 
rapids  above  the  Big  Bend,  in  township  35 ^  range  29;  it  therefore  fcm 
a  beh  about  fourteen  miles  in  width. 

This  sandstone  exhibits  no  traces  of  organic  remains.  I  am  dispoai  |lfi^ 
to  regard  it  as  the  equivalent  of  that  lying  on  the  northern  slope  of  tli| 
peninsula,  although  it  differs  somewhat  in  external  characters.  Tbei 
differences -can  be  accounted  for  by  the  different  degrees  of  pressuicc 
heat^to  which  the  beds  were  subjected  at  different  points  in  the  pro« 
of  consolidation.  Besides,  it  is  idle  to  expect  that  rocks  will  mainuki 
uniformity  of  character  over  widely-extended  areas.  This  sandstoK. 
supposing  it  to  be  identical,  attains  a  greater  thir*kness  on  the  northeo 
slope  than  on  the  southeni;  and  the  absence  of  pebbles  in  the  b 
described  deposites  indici^tes  that  the  transporting  power  of  the  cun^ 
diminished  as  it  advanced  southward. 

Compact  limestoiie. — At  the  head  of  the  Grand  Rapids  occurs  a  ligfc 
gray  magnesia  limestone,  composed  of  an  infinite  number  of  small  m 
talline  plates  closely  aggregated.  It  contains  numerous  geodes,  linti 
with  drusy  quartz  and  rhomb  spar. 

Further  down  the  rapids,  on  the  Wisconsin  side,  it  appears,  forminji 
cliff  fifteen  feet  in  height.  Here  it  is  less  crystalline,  being  composed  si 
minute  grains.  Imbedded  with  it  is  a  stratum  of  finegrained  sandstoft 
tinged  red  by  the  peroxide  of  iron,  which  effervesces  freely  with  ac& 
The  rapids,  more  than  a  mile  in  extent,  are  over  Uiis  rock,  but  it  is  di 
cult  to  obtain  a  good  exposure. 

The  limestone  again  appears  at  Caulkins's  saw-mill,  sixteen  miles  alM<i| 
the  mouth  of  the  river.  Portions  of  it  are  made  up  of  rounded  grains  • 
quartz  cemented  by  calcareous  matter,  giving  it  a  volitic  appearance.  9r 
is  also  seen  at  the  mills  of  Hall  and  Spaides,  four  miles  firom  the  inou^ 
of  the  Menomonee,  in  the  bed  of  the  river.  It  is  somewhat  crystallitfJr 
more  fissile  than  at  the  other  localities  described^  and  of  a  dingy  cokt^l 
Here  we  noticed,  for  the  first  time,  traces  of  fossils,  consisting  exclusif^J 
ly  of  the  dibijointed  vertebrae  oi  crinoids,  not  exceeding  the  sixteenth i 
an  inch  in  diameter. 

Particular  beds  of  this  limestone  might  be  called  calciferous  sandstoct 
but  they  nowhere  expand  to  such  a  thickness  as  would  justify  their  ^ 
ing  ranked  as  a  distinct  member  of  the  silurian  system. 

The  width  of  this  subdivision  is  about  twenty  four  niiles^  the  beaiii? 
northeast  and  southwest. 

Dr.  Owen,  in  his  report  of  last  year,  remarks  that  he  has  obtaiai 
aniple  evidence  that  this  limestone,  like  the  Cliff,  is  a  lead-bearing  roe^ 

While  at  Green  Bay  I  saw  specimens  of  lead,  said  to  have  beea  fu^ 
cured  from  this  rock,  a  short  distance  up  the  Pesetego  river.  Aslte 
rock  must  be  developed  somewhat  extensively  in  the  upper  peniiisuU^ 
Michigan,  it  is  not  improbable  that  lead  may  sooner  or  later  be  added  v 
the  mineral  products  of  this  region.  ^ 

Blue  limestone  and  tnarls.^^This  subdivision  of  the  silurian  sjrsteft 
according  to  Dr.  Locke,  is  seen  with  its  characteristic  fossils  on  tfaef^^ 
side  of  greal  Bay  du  Noquet.  It  also  is  seen  four  miles  ^ow  NaTan^ 
the  head  of  Green  Bay.  A  line  drawn  between  these  two  points  ^ 
be  nearly  parallel  to  the  line  of  bearing>and  bring  the  junction  betit^ 
the  compact  and  blue  limestones  in  the  bed  of  the  bay.    At  the  ^ 
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5  rock  is  of  a  light  blue  color,  of  a  granular  texture,  and  richly 
ith  the  characteristic  fossils. 


between  Keioeenato  Bay  and  Lake  Michigan^  as  determined  by 

barometer. 

Feet. 

3  miles  from  heajl  of  the  bay         -  -            -            -  150 

of  the  ridge,  6    miles        -            -  -            -            -  448 

Do      ,61  miles        -            -  -            -            -  533 

Do                 l\  miles  .     -            -  -            -            -  649 

ith  line  of  township  50,  range  33  -  -            -            -  851 

outh  of  township  50,  range  33        -  -            -            -  907 

south  of  township  50,  range  33      -  -            -            -  1065 

ige  line,  two  miles  south  of  nortli  line  of  township  49, 

33             -            .            .            .  -            .            .  964 
ige  line,  three  ^li]es  south  of  north  line  of  township  49, 

33              ...            .  .            ...  947 

}  southeast  of  range  line,  by  small  lake  -            -            -  1031 

Y  meadow,  near  where  trail  strikes  stream  -            •  1129 

ne  of  township  48,  range  32          -  -            -            -  1113 

irom  township  line,  (summit)         -  -            -            -1199 

Sturgeon  river       -            -            -  -            -            -  1073 

ns,  head  of  Machi  gamig  -            .  ^            .            .  1049 

"second  portage       -            -            -  -            -            -  1015 

'  third  portage          -            -            -  -            --  976 

of  Iron  Knob,  (section  1,  township  46,  range  30)            -  1110 

fourth  portage         -            -            -  -.-            -  924 

'  fifth  portage    ,       -            -            -  -            -            -  836 

"^  sixth  portage         -            -            -  -            -            -  718 
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Dbae  Sie  :  I  fend  y<m  a  list  of  barometrical  obsenrationa,  wbidi  I  wi«h  70a  would  hi 
culated  as  aoon  aa  possible.  Mr.  Hill  I  see  neglected,  in  some  caaea,  to  take  a  mora 
evening  obserration.  I  desire  that  the  results  may  be  forwarded  as  soon  as  obtained,  as 
be  ready  in  a  day  or  two  to  construct  the  profile  of  my  route.  I  am  laboring  under  1 
eold,  the  reault  of  being  in  confined  rooma. 

Yours,  truly,  J.  W.  FOSl 

Dr.  C.  T  Jackbow,  U.  8,  6.  Swrvty, 


Barometriccd  observations. 


Date. 


September  13. 


Camp.... f,», 

Sept.   13— -eame  station 
aa  h. 


Sept  14 — same  station 

aslasL 
Sept.  15-HMune  station. . 


Same  station— evening. . 

Sept.  18— same  station  > 

Cen J 


Time. 


a  9.45 
h  1.20 
e  1.45 
d  3.90 
e    

/ 
g 


3 

3.40 
V  4.10 
h  5.15 
i    6.35  a.m. 
j    7.30 
k  8.20 
I    1.45  p.m 
m  2.30 
n  3.50 
0   5 
p  8.20  a.m. 

q  6.45 
r 10.35 


t   6  a.  m. 

I   9.25 
ttl0.15 


Barometer. 


29.664 
29.350 
29.266 
29.142 


28.998 
28  874 
28.708 
28.796 
28.726 
28.766 
28.684 
28.616 
28.628 
28.540 
28.668 
28.242 

28.634 
28.653 
28.400 

28.450 

28  500 

28  530 


Thermom- 
eter, attach- 
ed—Fahr. 


53 
54 
56 
55 


55 
55 
54 

3d 

46 
48 
57 
56 
56 
56 
56 


11 


Thermom- 

eter,detach' 

ed — Cent. 


9 


12* 
13| 

11* 


14 
14 
134 
10 

4i 

9 
10 
15 
14] 
14] 

14[ 
14| 

31 
12 
13 

8 

11 

m 


298 
383 
499 
701 


756 


908 
807 
797 
880 
97! 
963 
1048 
923 
899 


874 


£40 

811. 
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Barometrical  observations — Continued. 


Date. 


nber  19, 


lO'^-station  same 


nber  21 


nber  33, 


23 — pamp.  •  • . 
24, 1848— morn- 

25 — lame  station 


nber  25, 


27 — same  station 
29 — same  station 


Time. 


(1)    7  a.  m. 
(2).......... 

(3)  10.45 
(4)11 

(5)  1.50 

(6)  6p.ro. 

(7)  6,30a. ro. 

(8)  8 

(9)  IK 40 

(10)  2.30 

(11)  6  a.m. 
(12)..... 

(13)  3.40 

(14)  4.40 

(15)  6 

(16)  9.30 
(17)11.30 
(18)11.30 

(19)  3.30 

(20)  4.25 

(21) 

(22)  12  m. 
(23) 

'2*36'*** 

(26)  4.15 

(27)  6 
8.15 


(28) 
(29) 
(30) 


6  a.  m. 
1  p.m. 

7  a.m. 
8.20  a.  m 

12  m. 


Barometer. 


28.450 
28.492 
28.500 
28.318 
28.510 
28.586 
28.600 

28.650 

28.700 
28.736 
28.984 


29,120 
29.140 
29.268 
29.286 
29.294 
29.339 
29.318 
29.323 
29.244 
29.2^10 
29.^25 
29.448 
29.448 
29.481 
29.800 
29.272 
29.364 
29.546 
29.720 
29.800 
29.864 
29.416 
29.159 


Thermom- 

Thermom- 

eter, at- 

eter, de- 

tached. 

tailed. 

10 

9 

9 

81 

11 

111 

10 

10 

10 

10 

7 

7 

5 

41 

I44.6! 

61 

8 

8 

9 

9 

1 

1 

9 

9 

7 

7 

J 

7 

12 

12 

12 

12 

131 

^?* 

11 

10 

11 

11 

16 

16 

10 

10 

9 

9 

131 

134 
131 

131 

1 

I 

8 

8 

8 

8 

13 

13 

1 

1 

15 

15 

81 

f» 

5 

5 

8 

8 

Height. 


tn 
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Barometrical  calculations. 


B,  T. 

(3.)    28.5      —.22  =  28.28 51.8 

(4.)    28.318  —  .22  a=  28.098 50 

B.  1.8      A 

Log.  (4)28.098 1.^ 

B.  =lo.8 e.( 

u 

Log.  (3)28.28../. » U 


R. 


0.( 


Log.  R , 7  < 

Lat.. 9S 

A.  102.7 4.'3 

2.2 
171.51  feet  aKending. 

(4.)    28.318—  .22  =  28.098 50 

(5.)    28.510  —  .22  =  28.29 50 

B.  =  0 

Log.  (4)  28. 098 1.^ 

B.  =  0.    Log.  (5)28.29 1.^ 

R 0.( 

Log.  R. 7.^ 

Lat 9.i 

A.=  100<^ 4.: 

2.S 

1 65 .  56  feet  descending. 

(5.)    28.51    —.22  =  28.29 50 

(6.)    28.586  —  .22  =  28.366 ..i... 44.6 

B,  50.4  i 

Log.  (5)28.29 1.^ 

B.  =5*^.4 ^ 9A 

Log.  (6)28.366 1^ 

R T( 

Log.  R r 7.1 

Lat. 9S 

A.  94.6 4.1 

Ts 

87.874  feet  descending. 

(7.)    28.6    —.22  =  28.38 • 41 

(8.)    28.65—  .22  =  28.43 «... • 44.6 

B.  =3.6  4 


789  (  1  ;| 


^.C7)  98.38 1.45301H 

3.6 .«. 0.0001561 

1.4531685 
«.  (8) 38.43 :... 1.4537769 

• 0.0006084 

S-R , 6  7841899 

t. 9.9998775 

ea..* 4.7892451 

1.5733118 
S7. 437  feet  descending. 

O   28.65—  .22=^  28.43 44.6  41. S> 

.3    28.7    —.22  =  28.48 46.4  46-4 

B.  1.8         A.  88.3 

>^.  (8)28.43 1.453168$ 

=  10.8... 0.000o78i) 

1.4532467 
^.  (9)28.48 , 1.4545409 

o.ooi29a;3 

>r  ^. 7.1116993 

^« 9.9998775 

^.3 4.7922152 

1.9037920 
BO.  13  f^t  deeceading. 

O    28.7      —  .22=  28.48..... 46.4  46.4 

O.)  28.736  —  .22  =  28.516 :.... 48.2  48.2 

B.  =1.8    A.=  94.6 

^.(9)28.48 :. , 1.4545400 

=  10.8 0.0000782 

1.4546182 
H(M>)  28.51^ .-....., 1.455088^ 

# 0.0004704 

^«.  R... 6.6754673 

a ^ 9.999877S 

83.3 , 4.792215!^ 

1.4645600 
29.145  feet  descending^. 

8<pl»infter  21. — Here  I  see  no  obsiervation  between  6  a.  m.  and  3. 40  p.  m. :  and  tbese  diOTer 
t  .136 ;  wkich  difTerence  is  scarcely  greater  than  tooic  place  at  Copper  Harbor,  with  the  ata- 
iiary  haromcter.  Bat  as  you  at  this  date  are  b<>yond  the  height  of  land  between  the  tw9 
ints  of  obeervation,  I  shall  calculate  the  observations  without  correction. 

I.)    28  98*  —  .22  =±  28.764 33.8  33.8 

I.)    29.12    —,22  =  28.90 48.2  48.2 

B.14.4         A.  82.0 


C 1  ]  790 


Log.  (11)98.764 •* 1. 

B.  =  14.4.... 


Log.  (13)  98.9... .>»»^ , !« 


R. 


e.ooi^ 


Log.  R •*- 7.153 

La? •     9.S99 

1.89 - 4.7a 

1.943 
87. 6  feet  desoendiDg. 

(13.)    29.19  — .99  =  98  90: 48.9 

(14.)    29.14—  .99  =  28.99^. 44.6 

B.  3.6       A. 

Log  (13)  98.9 1  460 

B.  =  3.6 OM 

1.461 
Log.  (14)98.92 1461 


R. 


a.oM 


Log.  R 6.15J 

Lat. 9.999 

A.  99.8 4.19< 

8.99  feet  descending. 

No.  15  hat  BO  thennometricaT  ebserTationa  ;  nor  does  it  differ,  to  any  ^naii  extent,  froi 
others.    1  thought  of  omitting,  but,  on  tl^  whole,  will  calculate  it,  (akirg  7  as  the  Ceotign 


iU;! 


29.14    —  .29  =  28.99 44.6 

29.268—  .22  =  29.048.. ....••.^ 44.6 

B.=rr 


Log.  (14)28.92: 1.46 

B.  =0.    Log.  (15)  29.048 146: 


COO. 


Log.  R 7.28! 

Lat... ,...     9.99! 

A.  89.2 4.79i 


118.94  ftet  descending. 


8.071 


Was  the  morning  (9  o^clock)  obserration  of  September  29  where  the  one  of  the  etouB 
fore  was  taken  ?    Cannot  oonnta  them  properly. 

(16.)    29.286—  .92  =  29.066 44.6 

(17.)    29.294—  .22  =  29.074 53.6 

B.  z=^       A 


i 
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66 1.4633853 

0.0003907 


1.4637760 
)74 1.4635048 


0.0002712 

6.4332897 
9.9998775 
4. 7968422 


1.2300094 
Cannot  tell  whether  afcending  or  desoendins,  on  account  of  the  correctiona  for 

—  .22  =  29.074 53.6  53.6 

—  .22  =  29.119 f 53.6  53.6 


B.  =  0  A.  107.2 

174. 1.4635048 

(18)29,119 ■. 1.4641766 


«-••-•  -•«  « •«  I 


0.0006717 

.....  6.8271753 

9.9998775 

4.8010062 

1.6280590 
»cending. 

_  .22  =r  29.119 53.6  53.6 

^  ,22=  29.09a 56.3  56.3 


B.    2.7      A.    109.9 

f98 : 1.4638631 

9.9999058 


19 1.4637689 

1.4641765 


0.0004076 

6.6102342 
9.9998775 
4.8021844 

1.4122961 


eending. 

—  .22  =  29.098 56.3  56.8 

—  .22  =  29.103 51.8  50 


B.    4.5     A.    106.3 

1.4638631 

9.9998045 


^  1.4636676 

03 1.4639378 

0.0002708 

6.4316853 

99998775 

;;;;;;..; '.......*.! •...  4.8005913 

1.3321541 
eteendinf. 
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(21.)    »i 244—  .22  =  23.02. 51.8 

(22.)    29.21    —.22  =  28.99 60.8 

B.    9.0     A.  1 

Loe.  (22)28.99 14^ 

a  =  9 9.99! 

Log.  (21)  29.02 I.4eS 


R. 


O.O0( 


Log.  R ,.»..     6.9* 

Lat 9.99f 

A.  112.6 4.803 

1.72; 

$3^.425  feet  Moeadiog. 

How  are  the  observations  of  September  23  to  be  connected  with  those  of  the  24th  ?  Dk 
encamp  at  noon  of  23d  ?  The  first  two  of  the  24th  ore  apparently  taken  at  different  Matiooi 
accerdjngly  I  calculate  them. 

(23.)    29.325—  .22  =  29.105 50 

(24.)    29.448—  .22  =  29.228 48.9 

B.    1.8      A. 

Log.  (23)29.105 1.46: 

B.  =  1.8 9.99! 

T46: 
Log.  (24)  29*228. .' 1.461 


R. 


0.00: 


Log  R 7.27' 

Lau SM 

A.  98.2 4.79( 


i 


lit.  95  feet  dewending. 

24.)    29.448— .22  =  29.298 48.2 

25.)    29.448—  .22  =  29.228 56.3 

JNot  differeoce  enough  to  caicuate. 


(25)    29.448—  .22  =  29.228 56.3 

(26.)    29.481—  .22  =  29.261 56.3 

B.  =  0  A.  1 

Log.  (95)  29.223 1.46! 

B.  =  0.    Leg.  (26)  29. 261 1.461 


R. 


0,001 


Log.  R 6.6» 

Laf. 9.9» 

A.  112  6 4.8O: 

31. 163  feet  deacendiog. 

Why,  after  (Sy7,)  are  not  the  next  two  numbered?   Are  they  at  tlM  nme  slatioo? 
thty  are: 
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—  .33=:S9.08 * 33.8      33.8 

\^   .32=29.052 46.4      46.4 

B.  12.6   A.  80.3 

.059 1.4631760 

9.9994527 

1.4636287 
.08 • 1.4635944 

0.0009657 

6.9848423 

, 9.9998775 

4.7883923 

1.7731120 
laeending. 

{  —  .33  =  39.053 - 46.4  46.4 

I  —  .32  =  39.144 46.4  46.4 

B.=:0  A.    93.8 

1.4631760 

J.  39.144 1.4643492 

, 0.0013739 

7.1377388 

9.9998775 

4.7943240 

1.9319353 
leaeending. 

I  —  .23  =  29.144 46.4  46.4 

;  —  .33  =  39.326. ..• 55.4  55.4 

B.    9.         A.  101.8 

1.46454P3 

,.. 0.0003907 

1 .4649399 
336. 1.4672528 

0.0033129 

7.3641569 

9.9998775 

,. 4.7985125 

3.1625469 
leBcending. 

1  data  fer  any  further  ealculationa.    I  beg  you  to  leok  these  OTcr  cloaely ,  at  I  can 
a  careful  uae  of  the  data  gif  en  me. 

A.  W.  THAYER. 
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Centigradle  Th. 


h 
e 
d 
f 
g 

i 
4 

I 
m 

n 

0 

9 


121 
13i 

141 
14 


X 

X 
X 

uo. 

Do. 

X 
X 
X 
X 
X 
X 

Do. 
Do. 
Do. 

X 

X 

X 

i     11     X 

u    10.5  X 


13* 
10 

4* 

9 
10 
15 

14» 


3> 

i' 

11 


i? 


9 
9 
9 
9 


9 

9 
9 
9 
9 
9 
9 


9 
9 
9 
9 
9 
9 
9 
9 
9 


X 

,^.    ®*    X 

[3^)  UJ    X 
(4.)  Same  as  1. 

(5.)        Do. 
(6)    7      X 

(8 


1131 
13U 
130.5 
136. 


120 

90 

40.5 

61 

90 
135 
130.5 


31.5 
74.5 
73 
99 
94.5 
90 
81 

76.5 
103.5 


9«  63 
9  =t  45 
9  »    40.5 

5.5  X  9  »    ^-^ 
Same  as  «,  3d. 

Same  aa  1, 3d. 

1      X9  = 
Same  aa  1, 3d. 

Same  aa  6. 
Do. 

13      X  9  »  108 
(18.)        Do. 
(19  )  Same  as  b. 
(30)  11  =  51.8  db  10 
(21.)  11  ^  51.8. 
(23  )  16      X  9  = 
(33  )  10  =.  50. 

(34.)      9  rrrr   48.3. 

(35.)  131  =»  56.3. 
(36.)        Do. 
(37.)    1  »  33.8. 
8  =n=  46.4. 

(88.)  13      X  9  =c 
(39)    1  »  33.8. 

(30.)  15  »  59. 

(31.)  81  =B  47.3. 


5 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 


33.5 
34.3 
36.1 
35.3 


34 
18 
8.1 
16.3 
18 
37 
36.1 


6.3 
14.9 
14.4 
19.8 
18.9 
18 

16.3 
15.3 
20.7 


13.6 
9 

8.1 
9.9 


Farenhett. 

33  =  54.5. 
33  =  56.3. 
33  =  58.1. 
33  =  57.3. 


33 
33 
33 
33 
33 
33 
33 


S3 
33 
33 
33 
33 
83 
33 
33 
33 


33 
33 
33 
33 


56 

50 

40.1. 

48.3< 

50 

59 

58.1. 


38.3. 

46.9. 

46.4. 

51.8. 

50.9. 

50 

48.3. 

47.3. 

53.7. 


44.6. 
41 

40.1. 
41.9. 


9      -^5«    1.8 -f- 33  «  33.8. 


•^5 

50. 


81 .6  + 38  »  53.6. 


144     -r  5  «  38.8  -f-  S3  r.  60.8. 


117     -i-  5  s=  33.4  +  33  »  55.4. 
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-  .23  =  29.61.. 

-  .22  :»  29.524 


59 
60 


B.=    1 


24 


61 


Ratbbun^fl. 


60.8 

A.  123.4 

1.4701759 
9.9999566 

1.4701318 
1.4714384 

0.0013668 

7.1161427 
9.9^»98775 
4.8084019 

1.9244221 


29.744—  .22  =  2^.524. 
ill,  29.814  —  .22  =::  29.594. 


60 
55 


B. 


letcendlng. 


62.6 
57.2 

A.- 119.8 

1.4701752 
9.9997828 

1.4699580 
1.4712037 

0.0012457 

7.0954135 
9.9998775 
4.8067690 

1.9020600 


814  —  .22 
664  —  .22 


29.594. 
29.444. 


!t  BAcendiog. 


55       57.2 
53       54.5 

B.  2    A.  111.7 

1.4689968 

.0000869 

1.4690837 
1.4712037 

0.0021200 

7.3263359 

......   9.9998775 

4.8030731 

2. 1292865 


[  I  ]  796 

•  S9.664  —  .99  =  99.444 S3 

h    99.350—  .99  =  29.13 54 

Lo|r..99.13 , 1 

B.54  — 53  =  1 9 

1 
Log.  29.444 1 

R. ^ 

fe"^:::::::::::::::::::::::::::::::::::::::::;:::::^^ 

A.  54.5  4-  56.3  =  110.8 4 

9 

998.97  feet  ascending. 

h    29.350  —  .99  =  99.13 .n 54 

e    99.266—  .99  =  99.046 56 

Log.  c  29  046 

B.  56  —  54  =  9 ' 

Log.*. ,•.,. 

R " 

Log.  R • 

La?. 

A.  56.3  +  58.1  =  114.4 

85.437  feet  ascending. 

•  99.664  >-  .99  =  99.444 •        53 

/    28.9U8  —  .99  =  98.778 55 

Log/ 98.778 '. 

B   53  —  55  =  9 

Log.  •99.444 

R 

fog.R ■ 

Lat • 

A.  54.5  +  57.2  =ill.'7... '..'.*.*.*.'.'.*.'.'..*.'.'..'.'...!.''*.'.*..'..*'! !^ 

700. 25  feet  ascending. 

Sum  of  ihese  calcuiations  (s  and/)  701.21  ascending. 

€    29.266—  .22  =  29.046 56 

d    29.149—  .99  =  98  922 55 

Log.  1/98.999  ....: 

B.  56  —  55  =  1 

Log.  e  29.046 ^ 

• 

R " 

Log.R ■ 

Lat 

A.  58.1  4-  57.9  «  115.3 ^''.'.'.'.'.'.'i.^'.' .'.*!!. *.'*•..*.'.**.'.' .*'.".' '.'!.'!.'.'*.' 

115.71  feet  aseeBding. 
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29.142—  .22  =28.922 55  57  2 

SB.998  —  .22  =^  28.778 55  57.2 

^'  /28.778......... 1.4580606 

==  0.  Log.  d  28.922 1.4612283 

0.0031677 

«*&•  * - 7.5007440 

^» • 9.9998775 

L.  57.2  +  57.2  =  114.4 4.8043089 

.^^  Of             ^.  2.3949304 
201.8  feet  Ascending. 

/    28  998—22  =  28.778 55  57  9 

%    26.874  —  .22  =  28.654 55  57.2 

^g/28;778 1.4580606 

B.  =0.  Log.  g  28. 654 1.4571853 

^ 0.0008758 

f^&  * 6.9421569 

i^';;- 9.9998775 

A..  57.2+57.2  =  114.4 4.8043089 

cc  ^^                                                                                                       •  1-  7463433 
^-  763  feet  ascending. 

^   S?74-  .22  =  28.654 55  57.2 

r   28. /08—  .22  =  28.488 54  56.0 

j<>r:V28.4R8 1.4546620 

*•  ^  —  54  =  1 ^ 0.0000434 

_  1.4547054 

-^^  28.654 1.4571858 


t. 


0. 0024799 


-^*  I^ 7  3944342 

r*^V ' 9.9998775 

^'  57.2  +  56  =  113.2 4.8037608 

,e.  ^  2.1980719 
■**•  .89  feet  ascending. 

\    S- "^06^.22  =  28. 488 54  56 

^    5«.795_  ^22  _  28.576 ; 48  50 


>  -    »  28.488 1.4546620 

=^-  54  _  48  =3  6 9  9997393 

r_  1.4544013 

^^^-  *  28.576 , 1.4560014 

^ 0.0016001 

J^-lt 7.2041471 

V*^, ,.. ,, 9  999ir7r5 

^  56  +  50  =si  106 4.8004533 

2.0044779 
^  101 .  03"  few  dWtthdtog. 
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i    28  726  —  .98  =  28.506 38  fil|il 

i    28.766  —  M  «  28.546 46  fcj 


Lof.  f  28.506 1  4MJB 

B.  46  —  38  =  8 0'^" 


1.45SSI 
Lo«.  j  28.546 l>455S6i 

R OOOWE] 

Log.  R. • 6  41T« 

Laf. 9  99^^ 

A.  40.1  4-  48.2  =  88.3 ^-"^^^ 


L 

*  ■ 

it 


1.209»6 


*-  16.216  feet  descending. 


j    28.766  —  .22  =  28  546 46  48i 

k    28.684  —  .22  ==28.464 48  ^ 

Log.  k  28.464 »   1.45i2a 

B.  48  —  46  =  2. S  9999131 

T454«i 
Log.;  28.540 1.4555<3 


1 

I 

1 

I 


0.001336 
7 


Log.  R. 

Ul 9.9998]^ 

A.  50  +  48.2  -=  98.2 4.7967« 


4-  83.662  feet  aioending. 


1.922^ 


k    28.684  —  .22  =  28.464 48  » 

I    28.616  —  .22  =  28.396 57  59 


Log.  I  28.396..., 
B.  57  —  48  =  9. 


Log.  k  28.464. 


O.O014S7 


Log.  R. 7.1559J; 

Lot. 9.99981^' 


A.  59  +  50  =  109 >. , 4. 

T.95695« 
90.564  feet  ascending. 

I     28.616—  .22=28.396 57  SJ, 

m  28.628—  .22  =  28.408 56  58J 

Log. « 28.396 1.45325J 

B.57tt  — tt56  =  L 


1.45S3«j 
Log.  m  98.408 , 1  45SMII1 


R. 


Log.R 6.14655 

Lai , 9.99987S 

A.  58.1  +  59  =  117.1 , 4.8055i 


8.95  feet  descending. 


0.951S« 


\ 
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-  .22  =  28.408 56      58.1 

-  .22  =  28.32 56      68.1 

« 

'' 1.4520932 

3g.m  28.408 1.4534407 


0.0013475 


7.1295288 

9.9998775 

8.1  =  116.2 '  4.8051106 


1.9345169 
mding. 


N 


-  .22  =  28.32. 56  58.1 

-  .22  =  28.448 56  58.1 

I ! 1.4520932 

g.  0  28.448 1.4540517 


0.0019585 


7.2919286 

9.9998775 

8.1  =  116.2 4.8051106 


Bcending. 


2.0969117 


-  .22  =  28.414 38.3  38.3 

.  .22  =  28.432 63.6  53.6 

4 1.4535324 

18.3  =  15.3 0006639 


1.4541963 
1.4538074 

0.0003889 


6.5898379 

9.9998775 

18.3  =  91.9 4.7939036 


deacendiog. 


1.3836190 


.22  =28.23 46.9  46.4 

.22=2d.28 51.8  51.8 

1.4507109 

1.9  =4.9 0.0002124 


1.4509233 
1.4514794 

0.0005561 


6.7451529 

9.9998775 

5.4  =  98.2 4.7968422 


1.5418726 
t  deMending. 


J 


[1]  N 


V 
* 


f     ftS.5    —  .22  =  2«.28 51.8 

ti    S8.53  —  .22  =»  28.31 * ..-.-        618 

Lor. «  28.28..^ 1451 

B.  =  0.    Log.u28.31 1.451 

B O.008 


hog.  R 6 

La?. 9  99« 

A.  51.8  +%0.9  =r  102.7 4.799 

\.m 

28.97  feet  descending;. 

How  to  connect  this  obsenratton  (ii)  with  the  next,  (£,)  I  do  not  know,  u  is  taken  during 
forenoon  of  the  Idth.  The  question  arises,  did  you  encamp.'  I  find,  bjr  KendalPs  tablei, i 
at  Copper  Harbor  there  was  a  fall  of  ihe  mercury ;  but  doubt  if  a  baise  is  good  foranyihip 
80  great  a  distance.  1  will  calculate  «  and  (,  and  you  must  use  your  discretion  inthiowii 
out.    Its  value  is  0, 1  suppose. 

u    28.53  —  .22  =  28.31 56.8  S 

(1)28.45—  .22  =  28.23 50.0  < 

Lor.  (1)28.23 • 1.4501 

B.  51.8  —  50  =1.8 ^ 

Log.u  28.31 1451! 


R. 


0.001 


Log.  R 7.059 

Lai  9  999 

A.50.9  +  48.2=99.1 4.791 


{ 


71.908  feet  ascending. 

1.)    28.45    —.22  =  28.23 50.0 

2.)    28.492  —  .22  =  28.272 48.2 


Log.  (1)28.23 1.45 

8.50  —  48.2=1.8 W 

T45 
Log  (2)  28.272. 1.45 


R. 


0.06 


Log.  R 6.75 

Lat 9.99 

A.  48.2+ 47.3  =95.5 , 4.79 

"U4 
35 » 428  feet  descending. 

(2.)    28.492  —  .22  =«  28.272 48.2 

(3.)    28.5     —  .22  — 2«.28 51.8 

rTs    a. 
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m '. 1.4513565 

P. 0.0001561 

1.4515126 
28 1.4514794 

0.0000332 

5.52U381 

9.9998775 

♦4.7976784 

0.3166940 
eecending,  Q) 

second  instance  where  the  correction  for  thermometer  is  so  great  as  to  more  than 
or  the  barometrical  difference.  Now  1  find  nothing  which  indicates  either  that  you 
tionary  or  had  moved.  However,  the  difference  is  so  slight  in  the  eleTation,  that  it 
iiscernible  in  a  plan  of  the  route. 
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On  aouth  boundary  of  township  51  north,  range  37  west , 
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I 

On  soaUi  bcmndary  of  townthip  41  nortb, niigt  S7  wMt..,*.......,.,. »•»•.•••».. • 

On  east  boun^Aiy  of  townaliip  41  north,  imnge  98  west • •• ,.. 

On  eaat  boundary  i^ township  41  north,  jmpgt  39  wed ^ • •••.•.. 

Onsoiifth  boundary  of  township  41  north,  range  29  weat ».••••#••.. 

On  east  boundary  of  township  41  north,  ran^  30  weat  ....»•..» ^ 

On  eaat  boundary  of  townahip  41  north,  range  32  west. 

On  aouth  boundary  of  townahip  42  north,  range  24  west i 

On  eaat  boundary  of  township  42  north,  range  25  weat » 

On  aouth  boundary  of  townahip  42  north,  range  2S  west , 

On  east  boundary  of  township  42  north,  range  28  weat • 

On  aouth  boundary  of  towntthip  42  north,  range  28  weat 

On  eaat  boundary  oftowfathip  42  north,  raige29  weat » • 

On  south  boundary  of  townahip  4!^  north,  range  US  west.... •••••» 

On  eaat  boundary  of  township  42  north,  range  38  west , , 

On  soiith  boundary  of  township  42  north,  range  30  weat 

On  aouth  boundary  of  townahip  42  north,  range  31  weat 

On  eaat  boundary  of  township  42 north,  raige  32  west.......*.. •••••••..••, 

On  south  boundary  of  township  42  north,  range  32  wast .......^ • 

On  eaat  boundary  of  township  42  north,  range  33  weat • • 

On  south  boundary  of  township  43  north,  range  28  west....  •.....* 

On  east  boundary  of  townahip  43  north,  range  29  west 

On  east  botindary  of  township  43  north,  range  30  weat .....•.....•..••• 

On  south  boundary  of  township  43  nonh,  range  30  weat. 

On  south  boundary  of  townahip  43  nonh,  range-31  west,.  ••»•••.  •»••.... r..»* 

On  east  boundary  of  township  43  north,  range  31  weat 

On  east  boundary  of  township  43  north,  range  32  weat 

On  south  boundary  of  township  43  north,  range  32  west... • 

On  east  boundary  of  township  43  north,  range  33  west 

On  south  boundary  of  township  43  north,  range  33  west , 

On  east  boundary  of  township  43  north,  range  34  wrst «•••• 

On  east  boundary  of  townahip  43  north,  range  36  weat 

On  eaat  boundary  of  township  44  north,  range  30  west 

Oo  south  boundary  of  township  44  north,  range  31  west ....••• 

On  south  boundary  of  township  44  north,  range  32  weat »••• 

On  eaat  boundary  of  townahip  44  north,  range  32  west -•• 

On  eact  boundary  of  township  44  north,  range  33  west 

On  south  boundary  of  township  44  north,  range  33  west , 

On  eaat  boundary  of  township  44  north,  range  34  weat •••• 

On  east  boundary  of  township  44  north,  range  35  we  t 

On  south  boundary  of  township  45  north,  range  29  west 

On  south  boundary  of  township  45  north,  range  91  west 

On  eaat  boundary  of  township  45  nonh,  range  32  west 

On  east  boundary  of  township  45  north,  range  33  west 

On  south  boundary  of  township  45  north,  range  33  west , 

On  south  boundary  of  township  45  north,  range  35  west 

On  eaat  boundary  of  townahip  45  nonh,  range  35  west .....•••••••• 
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y  of  iowDship  45  Borth,  range  36  wast %•  860 

y  of  township  46  north,  imsge  38  west ••••• ••  860 

7  of  township  46  north,  range  S9  west  ••••  • • • 860 

iry^f  township  46  north,  range  39  west • 860 

y  of  township  46  north,  range  30  west .••••.••  860 

try  of' township  46  north,  range 30  wesL •••••••*••• 861 

y  of  township  46  north,  range  31  west 861 

Giry  of  township  46  north,  range 31  west  ••• ••  861 

y  of  township  46  north,  range  33  west ^ 869 

ury  of  township  46  north,  range  33  west • 863 

y  of  township  46  north,  range  35  west •••••• 863 

ury  of  township  46  north,  range  35  west 869 

iry  of  township  46  north,  range  36  west •••  869 

try  of  township  47  north,  ranged?  west • 863 

y  of  township  47  north,  range  3d  west • 863 

ury  of  township  47  north,  range  3d  west • 863 

ury  of  township  47  north,  range  39  west • 863 

y  of  township  47  north,  range  39  west 863 

y  of  township  47  north,  range  30  west • 863 

ury  of  township  47  north,  range  30  west •     864 

y  of  township  47  north,  rsnge 31  west... • 864 

ury  of  township  47  north,  range  31  west • 864 

y  of  township  47  north,  range  33  west •  865 

iry  of  township  47  north,  range  33  west..... »••••  865 

y  of  township  47  north,  range  34  west.  ....•• 865 

iry  of  township  47  north,  range  34  west • • 865 

y  of  township  47  north,  range  35  west 865 

iry  of  township  48  north,  range  27  west 865 

y  of  township  48  north,  range  38  west 865 

iry  of  township  48  north,  range  38  west 866 

y  of  township  48  north,  range  39  west •••••... 866 

iry  of  township  48  north,  range  39  west.  •  • • # 866 

y  of  township  48  north,  range  30  west.**. ••  866 

iry  of  township  48  north,  range  30  west 867 

y  of  township  48  north,  range  31  west •*. 867 

iry  of  township  48  north,  range  31  west ••••• 868 

y  of  township  48  north,  range  33  west. •••.•••  868 

iry  of  township  48  north,  range  33  west 868 

y  of  township  48  north,  range 33  west.. ...••  868 

iry  of  township  48  north,  range  33  west 868 

y  of  township  48  north,  range  34  west 86S 

iry  of  township  48  north,  range  34  west 868 

y  of  township  48  north,  range  35  west •  869 

iry  of  township  49  north,  range  37  west • .  •  •  •  869 

y  of  township  49  north,  range  28  weal •••  869 

iry  of  township  49  north,  range  28  west 669 


[1] 


808   . 


On  east  boandtrj  of  townihip  49  north,  range  99  west,  ••  • • • 

On  east  boundary  of  township  49  north,  range  30  west ••* ' 

On  south  boundary  of  township  49  north,  range  29  west 

On  south  boundaiy  of  township  49  north,  range  80  west • 

On  east  boundary  of  township  49  north,  range  31  west .^ 

On  south-boundary  of  township  49  north,  range  31  west 

On  east  boundary  of  township  49  north,  range  32  west 

On  south  boundary  of  township  49  north,  range  32  west •  i 

On  south  boundary  of  township  49  north,  range  33  west t  I 

On  east  boundary  of  township  49  north,  range  33  west I 

On  tostbouodsry  of  township  49  north,  range  86  west ••  I 

On  south  boundary  of  township  50  north,  range  27  west •••••  I 

On  east  boundary  of  township  50  north,  range  28  west • I 

On  south  boundary  of  township  50  north,  range  38  west ••  ^ 

On  east  boundary  of  township  50  north,  range  29  west • ^ 

On  south  boundary  of  township  50  north,  range  29  west ^ 

On  east  boundary  of  township  50  north,  range  30  west < 

On  south  boundary  of  township  50  north,  range  30  west ^ ' 

On  east  boundary  of  township  50  north,  range  31  vest.. ' 

On  south  boundary  of  township  50  north,  range  31  west ^ 

On  east  boundary  of  township  50  north,  range  32  west ' 

On  sooth  boundary  of  township  50  north,  range  32  west ..••••• ' 

On  east  boundary  of  township  50  north,  range  33  west * 

On  south  boundary  of  township  50  north,  range  33  west • ' 

On  east  boundary  of  township  50  north,  range  34  west ' 

Botanical  report  and  catalogue  of  plants  y  by  William  A,  Bwt,  in  184< 

£zogenous ' 

Endogenous. ' 

Aerogenous •...• ••••       ' 

Geological  report  of  Bela  Hubbard  on  svbdiiAsional  surveys  of  S.  I 

HigginSy  in  1846. 

Topography  east  of  the  Ontonagon •• 

Soil  and  timber  of  the  Ontonagon ' 

Boil  and  timber  of  trap  region 

Topography  of  Porcupine  mountains 

Tertiary  elays 

Rocks 

Trap  rocks , , 

Red,  slaty,  argillaceous,  and  sillcious 

Conglomerate • • 

Black  argillaceous  slate « 

Red  and  gray  sand  rock t 

Mineral  veins , , ....r •••••••••••• 
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statement  of  specimena  collected  on  foregoing  survey — 

51  north,  range  44  west 894 

51  north,  range  43  weat « 894 

51  north,  range  42  vest 894 

51  north,  range  3d  west. » 895 

52  north,  range  38  west 895 

53  north,  range  38  vest , 895 

51  north,  range  37  west 895 

53  north,  range  37  west 896 

52  north,  range  36  west 896 

54  north,  range  36  west 897 

55  north,  range  36  west 89^ 

52  north,  range  35  west 897 

53  north,  range  35  west i 897 

54  nonk,  range  35  west ^ 896 

55  north,  range  35  west 898 

53  north,  range  34  west 898 

54  north,  range  34  west • 898 

/  report  of  Beta  Hubbard  on  subdivisioncH  surveys  by   William 

Ives  J  in  1846. 

899 

try..* * • 899 

intry 900 

imtry ,  90^1 

4peani8.......ii..^..  •..••..,.••... 901 

sienites ' •  901 

903 

crocks .....,.-. 904 

905 

*    906 

a 907 

f  trap  rocks 909 

ridge 910 

statement  of  specimens  collected  on  foregoing  survey— 

49  north,  range  25  west 912 

49  north,  range  26  west 914 

50  north,  range  25  west ••  917 

50  north,  range  26  west 918 

51  north,  range  26  west 919 

51  north,  range  27  west .^ 920 

51  north,  range  28  weat 922 

51  north, ranse 29  west..... •••..(...••.•• •  925 
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In  township  51  north,  range  30  west 

In  township  51  north,  range  31  west 

In  township  59  north,  range  27  west .i 

In  township  52  north,  range  28  west 

In  township  52  north,  range  29  west ••«. • 

In  township  52  north, range  30  west ••...• 

In  township  52  north,  range  31  west 

In  township  53  north,  range  29  west 

In  township  53  north, range  30  west •••• 

In  township  53  north,  range  31  west, »•• 

Catalogue  of  specimens  collected  by  William  A .  Burt  during 

towtisliip  Ivies y  in  1844. 

In  township  40  north,  range  23  west 

On  south  boundary  of  township  41  north,  range  23  west 

On  east  boundary  of  township  41  north,  range  24  west • 

In  township  42  north,  range  24  west 

On  south  boundary  of  township  43  north,  range  26  west ..••• 

On  east  boundary  of  township  43  north,  range  26  west.,.. 

In  township  43  north,  range  25  west • ••• 

On  south  boundary  of  township  46  north,  range  25  west 

On  east  boundary  of  township  45  north,  range  26  west.  • 

On  east  boundary  of  township  47  north,  range  26  west • 

On  east  boundary  of  township  47  north,  range  25  west ,. 

On  south  boundary  of  township  48  north,  range  25  west.. 

On  east  boundary  of  township  47  north,  range  26  west.  .......•••. 

On  south  boundary  of  township  48  north,  range  26  west 

On  east  boundary  of  township  47  north,  range  27  west.  •••.... 

On  south  boundary  of  township  47  north,  range  26  west 

In  township  44  north,  range  25  west • 

In  township  39  north,  range  23  weat 

In  township  40  north, range  22  west.... 

On  sAth  boundary  of  township  41  north,  range 23  west... ..•• 

On  south  boundary  of  township  40  north,  range  23  west •  t  •.••.#••#•• 
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OLOGICAL  REPORT  OP  SURVEY  OP  TOWNSHIP  UNES^  Ac,  BY  WM.  A. 

BURT,  D.  S ,  IN  1845. 

hpography  and  geology  of  ike  survey ,  with  reference  to  mines  and  min- 
eralsj  of  d  district  of  township  lines  south  of  Lake  Superior. 

This  survey  embraces  Keweenaw  point  and  a  narrow  tract  of  land 

idering  the  south  coast  of  Lake  Superior,  from  the  south  boundary  of 

rnship  48  north,  ranges  25  and  26  west,  near  Chocolate  river,  to  the 

outh  of  Carp  river,  on  the  northwest  side  of  the  Porcupine  mountains, 

township  51  north,  range  44  west. 

See  the  accompanying  map,  to  which  reference  will  be  frequently  made 

the  course  of  these  remarks.    Upon  this  map  are  delineated  the  bound- 

es  of  the  survey,  together  with  the  principal  streams  and  small  lakes. 

le  straight  lines  are  the  boundaries  of  townships,  with  their  numbers 

i  roDges,  and  the  irregular  lines  of  different  colors  represent  the  bound- 

Bs  of  the  different  rock  formations,  with  their  characteristic  names  on 

i  side  which  they  occupy.  « 

rhe  topography  of  this  district  may  be  divided  into  two  parts — the 

ly  or  mountainous,  and  the  undulating  or  rolling  lands. 

lJT  the  hiJly  or  mountainous  land,  three  tracts  of  considerable  areas  are 

md,  widely  separated  by  undulating  or  rolling  land. 

Fhat  part  of  the  district  situated  between  Huron  bay  and  the  south 

a  ndary  of  townships  48  north,  ranges  25  and  26  west,  and  denom- 

Lted  primary  range  on  the  map,  is  made  up  principally  of  numerous 

Jiy  knt^bs  and  irregular  hills,  with  intervening  valleys  of  arable  lands. 

^st  of  these  valleys  have  small  streams,  meandering  through  them  with 

►id  or  quick  currents  of  pure  water.     Between  some  of  these  knobs  and 

Is,  however,  cedar,  tamerack,  or  spruce  swamps  are  found,  and  less 

Juently  small  lalces. 
Tie  highest  elevations  on  this  range  probably  attain  an  altitude  of  800 
900  feet  above  the  water  of  Lake  Superior,  and  present  to  the  spectator 
^cry  rueged  and  broken  appearance,  and  frequently  along  the  6outh- 
^terly  slope  of  these  knobs  and  hills,  which  are  generally  the  most  pre- 
>itous,  high  cliffs  or  sloping  ledges  are  seen;  but  along  the  south  bound- 
r  of  the  survey  the  hills  are  more  regular  in  outline,  and  have  a  wcst- 
ydireclion. 

xhe  land  upon  this  part  of  the  district  not  occupied  by  the  primary 
^ge  is  undulating  or  rolling,  except  where  furrowed  with  deep  ravines, 
interrupted  by  the  valleys  of 'streams. 

These  lands  lie  between  the  primary  range  and  the  lake  coast,  and  are 
maiiy  places  considerably  elevated,  forming  bluffs  on  the  lake  coast 
m  twenty  to  eighty  feet  in  height. 

Soil  and  timber. 

The  soil  upon  this  part  of  the  survey  is  generally  a  sandy  loam,  but  in 
lie  places  it  is  decidedly  a  sandy  soil,  and  sustains  a  heavy  growth  of 
iber,  of  sugar,  hemlock,  birch,  pine,  cedar,  fir,  lynn,  elm,  ash,  spruce, 
lerack,  &c. 
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Streams  and  harbors. 


The  largest  streams  (rivers  they  are  called  here)  on  this  part  of  tl 
trict  are  not  above  the  size  of  ordinary  mill  streams,  for  which  p 
they  would  answer  >vell,  having  generally  falls  or  rapids  within 
two  miles  from  the  lake  coast.  Some  of  these  streams,  at  llieir  m 
form  convenient  harbors  for  small  boats,  and  may  be  ascended  witf 
to  the  jirst^alls  or  rapids,  for  which  purpose  the  Huron,  Spruce 
Yellow  Dog,  and  Nekomenon  or  Dead  rivers  are  the  best. 

The  only  harbors  for  vessels  are  at  Presq'isle,  township  48  north. 
25  west,  and  to  the  south  of  a  point  of  land  on  the  east  side  of 
bay,  township  52  north,  range  31  west. — (See  map.) 

Trap  range  of  Keiveenaw  pointy  ^*c. 

This  second  hilly  range  commences  at  the  northeast  end.  of  Kewi 
point,  and  has  a  course  a  little  to  the  south  of  west  for  about  eij 
miles,  where  it  gradually  bends  to  the  southward,  until  its  general  • 
is  southwest,  to  the  soutli  boundary  of  the  survey. 

This  range  is  from  two  to .  six  or  seven  miles  wide,  and  about  < 
miles  in  length  upon  this  district,  and  from  the  east  end  of  Kew 
poHit  to  a  httle  west  of  the  east  boundaiy  of  range  29,  these  hills 

!)y  nearly  its  entire  breadth.  Here  the  southeast  side  of  this  range  n 
i'om  the  lalce  coast,  and,  stretching  inland  southwesterly,  passes  aloi 
northwest  side  of  a  small  lake  in  townships  55  north,  ranges  32  £ 
west;  from  thence  generally  in  a  southwest  direction  to  the  comer  < 
tions  31  and  33  on  south  boundary  of  township  61  north,  range  37 

The  northwest  boundary  of  this  range  leaves  the  lake  coast  in 
ship  58  north,  range  32  west,  and,  stretching  a  little  inland,  c 
Portage  lake  in  township  55  north,  range  34  west;  thence  general! 
southwest  direction,  to  near  the  corner  of  sections  33  and  34  on  the 
boundary  of  township  51  north,  range  38  west.  The  highest  ele\ 
upon  this  hilly  range  are  supposed  to  be  from  five  to  eight  hundr 
above  Lake  Superior;  and,  as  in  the  hills  of  the  primary  ran^e  a 
described,  their  southeasterly  sides  are  generally  the  most  precipitou 
it  should  be  further  remarked  that  these  hills  are  not  destitute  of  ii 
in  an  agricultural  p>int  of  view.  Considerable  tracts  of  tillable  la 
found  upon  them,  with  a  good  soil,  and  well  timbered  with  sugar, 
lynn,  iron  wood,  red  oak,  Asc,  and  on  Keweenaw  point  better  adai 
cultivation  than  most  of  the  land  upon  its  coast. 

To  the  east  of  this  hilly  range  (south  of  Portage  lake)  to  Huro 
and  west  of  it  to  the  Porcupine  mountains,  with  the  exception  oi 
moderately  elevated  hills,  the  country  is  undulating  or  rolling;  the 
however,  many  'deep  ravines  and  valleys  of  streams  to  be  found  < 
part,  also  tracts  of  level  land.  These  lands  are  generally  susc 
of  cultivation;  and  so  far  as  they  have  been  proved  at  the  mission 
the  head  of  Keweenaw  bay,  and  at  the  Ontonagon  and  Iron  riven 
been  found  to  yield  abundantly  iti  produce  suitable  for  cultivation 
climate. 

The  climate,  modified  by  this  inland  sea,  has  been  found  to  b 
mild  than  heretofore  supposed,  aild  no  doubt  now  exists  but  the  a 
turist  may  be  rewarded  on  these  lands  for  his  labor. 
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Dver  this  entire  tract,  except  where  occupied  by  swamps,  or  in  some 

ces  on  the  lake  coast  west  of  Keweenaw  point,  the  soil  is  generally  a 

>dy  loam,  and  the  most  loamy  parts  are  in  the  valleys  of  the  Sturgeon 

3  Ontonagon  rivers. 

These  lands  are  extensive,  and  generally  support  a  heavy  growth  of 

aiber,  of  sugar,  birch,  hemlock,  pine,  fir,  cedar,  lynn,  ash,  elm,  and 

fqce,  tkc. 

ind  it  may  be  worthy  of  remark,  that  scattering  pines  of  an  excellent 

iality  may  be  found  southeast  of  the  hilly  range  of  Keweenaw  point, 

d^rtheast  of  Portage  lake,  to  the  south  boundary  of  township  5T  N., 

#30  W. 

Lake  coast  and  harbors. 

The  lake  coast  is  generally  bold  and  rocky,  and  though  very  irregular 
iU  course,  has  few  indications  of  a  character  to  form  good  harbors  for 
$sds.  The  best  and  most  convenient  are  Copper,  Agate,  and  Eagle 
TbgtSy  situated  on  the  north  side  of  Keweenaw  point. — (See  map.) 
JO,  a  lee  can  generally  be  made  south  of  a  point  on  the  east  side  of 
weenaw  bay,  in  township  51  N.,  range  32  W.;  and  a  vessel  drawing 
ftetof  water  may  enter  the  Ontonagon  river,  in  township  52  N.,  range 
W. 

Rivers. 

Upon  this  part  of  the  district  there  arc  three  rivers  navigable  for  small 
ifis  for  a  considerable  distance  into  the  country:  they  are  the  Portage^ 
*rgeon,  and  Ontonagon  rivers. 

Steu-geon  river  has  its  source  to  the  south  of  the  head  of  Keweenaw 
?^  ill  the  hilly  country,  and  runs  northerly  nearly  parallel  to  the  west 
i^tof  this  bay,  and  enters  Portage  lake  on  section  33,  township  54  N., 
^  33  W.,  and  maybe  ascended  with  small  boats  into  township  52 N., 
^  33  W.,  section  7;  here  its  navigation  is  interrupted  by  drift  wood, 
ticb.  fills  the  channel  for  about  25  or  30  chains.  This  passed,  which 
ty  be  done  by  a  good  portage,  the  river  may  be  ascended  into  township 
N.,  range  34  W.;  but  on  account  of  a  strong  current  in  this  stream, 
tipg  poles  or  the  best  of  oarsmen  are  necessary  to  effect  an  ascent  to 
^  point. 

Cottage  river  is  about  four  miles  in  length,  and  the  outlet  of  Portage 
^.  It  is  a  stream  of  considerable  depth  and  breadth,  and,  after  passing 
^  bar  at  its  mouth,  may  be  ascended  with  vessels  drawing  eight  feet  of 
^fer,  into  Portage  lake,  and  thence  to  the  head  of  this  lake,  near  the 
Wh  boundary  of  townsliip  56  north,  range  34  west,  about  twenty  miles 
m  the  entrance  at  the  mouth  of  Portage  river. 

Prom  the  head  of  Portage  lake  light-beats  ascend  a  small  stream  about 
3  mile,  and  from  thence,  by  a  portage  of  another  mile  over  nearly  level 
d,  enter  Lake  Superior. 

Doubtless  at  some  future  day  these  two  miles  will  be  canaled,  for  the 
isage  of  larger  crafts  through  this  channel  into  Lake  Superior. 
Phe  Ontona^n  river  is  the  largest  stream  on  the  south  side  of  Lake 
peiior.    This  stream  is  navigable  for  batteaux,  in  an  ordinary  stage  of 
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water,  to  the  rapids  near  the  south  boundary  of  township  51  north, 
39  west. 

Near  the  mouth  of  this  river,  on  the  right  bank,  is  an  eligible  ate^j 
town,  and  when  this  harbor  is  improved,  as  it  deserves  to  be,  will; 
bly  become  a  place  of  considerable  importance. 

There  are  other  small  streams  on  this  part  of  the  survey,  the 
portant  of  which  are  Eagle,  Elm,  Misery,  Sleeping,  Fire-steel,  and 

rivers. 

These  streams  cannot  be  ascended  far,  even  with  canoes,  on 
rapids  or  drift  wood;  but  most  of  them  form  convenient  harbors  £)ni 
boats  on  the  lake  coast.  ^ 

Porcupine  mountains. 

The  third  hilly  range  embraces  the  northerly  portion  of  the  Poituf 
mountains,  the  easterly  boundary  of  which  commences  on  the  coaaj 
Lake  Superior,  three  or  four  miles  west  of  the  mouth  of  Iron  river 
township  51  north,  range  42  west,  thence  nearly  south  to  corner  of  i 
tions  33  and  34,  on  south  boundary  of  said  township.  Westward  tl 
knobby  mountains  spread  over  the  remaining  part  of  the  survey  to 
coast  of  Lake  Superior;  the  highest  elevations  of  which  have  an  altit 
probably  of  950  feet,  and  the  easterly  hills  have  a  more  regular  out 
than  those  of  the  westerly  part,  the  latter,  in  some  places,  preseni 
cliffs  and  sloping  ledges  of  great  height. 

These  mountains,  and  the  valleys  between  them,  except  near  the  1 
coast,  or  where  occupied  by  rocks,  have  a  good  soil  of  sandy  loam,wl 
supports  a  heavy  growth  of  timber,  of  sugar,  birch,  lynn,  hemlockj 
elm,  &c. 

The  lake  coast  bordering  these  mountains  is  generally  rpcky, 
affords  no  good  harbors  for  small  boats,  except  at  Carp  river.  TTiisstj 
runs  WSW.,  nearly  parallel  to  the  coast  of  the  lake,  for  about  ten  mi 
and  at  the  distance  of  about  two  miles  fix)m  the  coast.  It  then  bend 
the  northwest,  and  after  passing  falls  and  rapids  near  its  mouth,^ 
Lake  Superior  on  section  33,  township  51  north,  range  44  west. 

Geology. 

Within  the  boundaries  of  this  survey  there  are  five  principal  grouj 
rocks,  which  occupy  large  areas.  They  are  primary,  trap,  conglomai 
sandstone,  and  slates. 

That  group  of  rocks  which  may  be  denominated  primary,  and  inqlu( 
the  metamorphie  rocks  on  the  south,  are  found  generally  a  little  ipl 
(except  in  the  vicinity  of  Presq'isle  harbor)  from  the  coast  of  Lake  & 
rior;  and  fix)m  the  south  boundary  of  townships  48  north,  ranges  25ani 
west,  into  township  51  north,  and  range  32  west,  about  3  miles  Si 
of  the  head  of  Huron  bay. — (See  map.) 

These  rocks  make  up  a  series  of  knobs  and  high  conical  hills,  foiD 
a  broken  range,  which  has  a  course,  as  near  as  could  be  determined,' 
southwest.  These  elevations  are  of  various  heights,  probably  from  1 
900  feet  above  Lake  Superior;  and  generally  the  elevating  force  apj 
to  have  acted  mostly  upon  their  southeasterly  side,  as  this  side  gene 
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ents  cliffs  and  bold  ledges,  while  their  northwesterly  sides  slope  away 
ii»  gradually. 

'hemetamorphic  rocks  alluded  to  flank  the  primary  rocks  on  the  south, 
•the  two  become  so  much  interstratified  and  blended  with  each 
to  make  it  difficult  to  define  a  line  of  junction  between  them.  It 
however,  be  approximately  drawn,  commencing  at  the  lower  fall^of 
^(g^komenon  or  Dead  river,  about  one  mile  SS  W.  of  Presq'isle  harbor, 
running  WNW.  to  corners  of  sections  31  and  32,  on  south  bound- 
t^f  township  49  N.,  range  25  W.,  and  curving  a  little  westerly,  crossing 
ffast  boundary  of  township  49  N.,  range  27  W.,  near  the  corner  of  sec- 
|25  and  36. 

pe  principal  rocks  which  compose  the  metamorphic  gioup  are  quartz, 

t  and  granular;  imperfect  talcose  slates,  which  are  in  some  in- 

slightly  argillaceous,  and  slaty  hornblende.    These  rocks  are 

or  less  stratified  and  imperfectly  jointed,  and  their  cleavages  dip 

"y  NNE.    In  two  instances,  however,  they  were  seen  to  dip  SSW. 

veins  of  quartz  were  seen  traversing  these  rocks,  but  no  one  was 

"  to  be  metalliferous.    I  have,  however,  seen  specimens  of  specu- 

ore,  said  to  have  been  obtained  in  township  48  N.,  range  26  W. 

in  the  boundaries  of  the  metamorphic  rocks  upon  this  survey,  sev- 

bs  of  sienitic  granite,  and  also  dikes  of  greenstone,  were  seen. 

Primary  rocks. 

portion  of  this  range  which  may  be  denominated  primary  rock, 
ng  to  the  north  of  the  metamorphic  rocks  already  described,  is  gen- 
composed  of  granular  quartz,  felspar,  and  hornblende,  constituting 
t  sienite;  in  some  places  slight  traces  of  mica  are  observable, 
rise  to  a  sienitic  granite. 

e  minerals  predominate  in  different  proportions  in  different  places, 
t  unfrequently  in  different  parts  of  the  same  ledge  or  hill, 
some  places  it  is  mostly  a  hornblende  rock;  and  in  others  the 
minerals  are  felspar  and  hornblende,  giving  rise  to  a  sienitic 
ne,  and  less  frequently  a  well  formed  granite  is  found.  In  sev- 
l^|nstances  a  compact  greenstone  was  found  intruded  among  these 
lain  various  forms;  and  when  in  veins  or  dikes,  these  do  not  appear 
S^  any  particular  magnetic  bearing.  One  of  these  veins  may  be 
of  about  one  foot  thickness,  traversing  a  ledge  of  sienite  west-south- 
ctt  45.60  chains,  in  going  west  on  south  side  of  section  36,  south 
^ary  of  township  6\  north,  range  28  west, 
ughout  this  entire  group  of  rocks,  quartz  and  felspar  veins  dj^ 
und,  and  in  many  instances  both  are  seen  traversing  the  same 
and  crossing  each  other  at  various  angles.  These  veins  are  from 
to  a  foot  or  more  in  width,  and  were  observed  to  be  more  frequent 
a  larger  size  in  townships  51  and  52  north,  ranges  28  and  29  west, 
i^  any  other  part  of  the  primary  range;  also  a  few  veins  containing 
isireous  spar  were  seen  near  the  junction  of  the  primary  and  sedi- 
i|sry  rocks. 

I  jegard  to  the  metalliferous  character  of  any  of  the  veins  traversing 
iprimary  rocks  on  this  portion  of  the  mineral  region ;k  (so  called,)  it 
ntH5  sufficient  to  say,  that  no  vein  indicating  a  workable  quantity  of 
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St  of  this  ledge,  on  section  2,  a  good  quality  of  reddish  clay  was  seen, 
1  at  several  other  points  on  the  bay  coast  in  this  vicinity. 

Trap  range  of  Keweenaw  point. 

Tins  range  commences  at  the  northeast  end  of  Keweenaw  point,  and 
s  a  course  generally  to  the  southwest,  in  a  series  of  trap  knobs  and  ir- 
ular  hills  from  three  to  seven  or  eight  hundred  feet  in  height  above 
ke  Superior. 

rheir  general  topographical  character  and  boundary  have  been  already 
scribed. — (See  map.) 

[generally  the  middle  and  southeasterly  side  of  this  range  is  a  compact 
jenstone,  which  gradually  obtains  an  amygdaloidal  structure;  near  the 
rthwest  slope  of  these  hills,  and  along  this  slope  in  many  places,  a  de- 
ed amygdaloid  is  found,  the  cavities  of  which  are  frequently  filled 
th  quartz,  calcareous  matter,  and  epidote. 

rhese  characters  of  the  trap  rock  are  well  sustained  throughout  this 
ige  on  the  survey.  It  has  also  been  observed  that  generally  the  slope 
Lhe  trap  rock  has  a  much  higher  angle  on  the  southeast  than  on  the 
*thwe$t  side  of  this  range. 

Conglomerate  rock. 

This  rock  is  of  great  thickness,  and  flanks  the  trap  range  on  the  north| 
St  side  from  the  east  end  of  Keweenaw  point  westward  into  township 
N.,  range  33  W. 

rhe  conglomerate  rock  is  made  up  of  sand,  pebbles,  and  small  bould- 
,  principally  derived  from  rocks  of  the  trap  family,  and  so  firmly  ce- 
nted  together  that,  when  broken,  these  rounded  masses  firequently 
ide  through  the  middle.  This  rock  does  not  appear  to  be  very  uni- 
m  in  its  dip;  it  may  be  estimated,  however,  to  dip  NNW.  firom  20^ 

lesting  conformably  upon  the  conglomerate  rock  are  a  series  of  alter- 
ing strata  of  sandstone  and  conglomerate,  embracing  between  their 
ita  several  trap  dikes  of  considerable  extent,  which  dip  with  these 
ks  to  the  NNW.  at  an  angle  of  30^  or  40^.  The  injection  of  these 
:e8  has  produced  great  changes  in  the  rocks  by  which  they  are  em- 
Lced ;  the  sandstone  near  the  dike  is  converted  into  an  amygdaloid,. 
1  the  character  of  the  conglomerate  much  changed  by  igneous  action, 
lis  is  exemplified  on  the  point  of  rocks  west  of  the  entrance  of  Eagte- 
urbor,  where  they  are  severally  seen.  These  trap  dikes  may  be  seen 
several  other  piaces  from  Copper  Harbor  to  a  little  west  of  the  east 
undary  of  township  57  N.,  range  33  W. 

The  conglomerate  rocks  above  described  were  not  seen  flanking  the 
rthwest  side  of  the  trap  range  of  Keweenaw  point,  (southwest  of  town- 
ip  57  N.,  range  33  W.,)  or  between  this  and  the  lake  coast,  until  they 
ire  found  on  the  northwest  side  of  the  Porcupine  mountains.  They 
I  supposed  to  be  wanting  between  these  points,  or  they  have  diverged 
tn  the  trap  range  and  occupy  the  bed  of  Lake  Superior;  which  latter 
edition  is  deemed  the  most  probable,  as  this  direction  best  conforms  to 
strike  of  these  rocks  at  both  places. 
Part  ii— 62 
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Vei7i3  and  veinstone. 


Between  the  northeast  end  of  Keweenaw  point  and  Portage  lake  the 
trap  and  conglomerate  rocks  are  traversed  by  many  well-defined  veins  at 
nearly  right-angles  with  the  general  course  of  the  trap  range,  and  at  the 
surface  of  the  rocks  these  veins  are  from  a  mere  line  to  several  feet  in  M 

width.  |fe 

The  veins  above  alluded  to  are  generally  nearly  vertical  in  the  rocks  |t: 
they  traverse,  and  in  some  instances  they  appear  to  have  been  fissures  in 
the  rock,  and  subsequently  filled  with  veinstone,  diflfering  much  in  their 
character  in  different  rocks.     In  the  greenstone  and  amygdaloid,  these 
veins  are  usually  made  up  of  trap,  more  or  less  associated  with  quartz, 
and  on  their  sides  finely  blended  with,  and  consolidated  to,  the  rocb 
which  they  traverse;  but  in  the  conglomerate  rocks  the  veins  are  almost 
uniformly  of  calcareous  matter.     Besides  the  well-defined  veins  above  al- 
luded to,  there  are  others  imperfectly  formed,  having  a  more  diffusive 
character.     Also,  at  several  places  on  the  lake  coast,  along  the  line  of  con- 
glomerate rocks,  veins  of  calcareous  matter  were  seen,  apparently  em- 
braced between  its  strata.     These  veins  have  a  course  nearly  at  right- 
angles  to  the  veins  before  alluded  to,  and  are  supposed  to  be  of  no  veiy 
great  extent. 

Some  of  these  veins,  at  least,  afe  metalliferous  through  some  portion  rf 
their  course  in  the  rocks  which  they  traverse,  and  contain  native  coppeij 
oij  some  of  the  ores  of  copper.  Green  and  blue  carbonate  and  the  black 
oxide  are  thought  to  be  the  most  abundant  of  the  ores;  sund  so  far  as  1 
have  been  able  to  observe  these  veins,  their  metalliferous  character  was 
best  developed  along  the  line  of  junction  of  the  trap  and  sedimentary 
rocks  on  both  sides  of  this  trap  range. 

The  metalliferous  character  of  the  veins  above  described  have  been 
most  explored  on  the  northwest  side  of  Keweenaw  point,  where  some  of 
them  are  now  being  worked,  and  much  interest  is  felt  by  the  enterprising 
proprietors  of  these  works.  Thus  far  several  of  these  veins  offer  in- 
creased inducements  to  prosecute  the  work,  and  a  few  years  of  labor  will 
develop,  in  some  good  degree,  their  true  character. 

That  portion  of  the  trap  range  of  Keweenaw  point  extending  south- 
west of  Portage  lake  to  the  south  boundary  of  the  survey,  has  gene- 
rally less  breadth  than  that  which  has  already  been  described ,  and  the 
trap  rocks  do  not  so  frequently  crop  out;  consequently  its  junction  with 
the  sedimentary  rocks  could  not  often  be  seen.  But  the  aberrations  of 
the  magnetic  needle  (determined  by  the  solar  compass)  have  always  been 
found  to  be  very  great  on  and  near  the  trap  hills,  by  which  means  it  is 
believed  that  its  boundary  on  the  township  lines,  where  no  outcrop  could 
be  seen,  has  been  very  nearly  defined.— (See  map.) 

But  few  veins  were  seen  traversing  the  rocks  on  this  part  of  tlie  trap 
range,  and  no  one  observed  to  be  metalliferous;  creditable  reports,  how- 
ever, say  that  copper  veins  have  been  found  near  the  head-waters  of  Elm 
river. 

Argillaceous  slates. 

Argillaceous  slates  of  a  dark  brown  color  and  slaty  sandstone  are  de- 
veloped on  a  large  scale  in  the  bed  and  banks  of  Iron  river,  tlirough 
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cywTiship  51  N.,  range  42  W.,  three  or  four  miles  east  of  the  Porcupine 
laountains.  Tkese  slates  are  very  variable  in  the  direction  and  amount 
►  1"  their  dip  in  different  places;  they  Vary  iBrora  NE.  to  SE.,  and  dip 
krom  15^  to  46^  in  that  direction. 

These  slates  were  also  seen  fifty  or  sixty  chains  east  of  Iron  river,  near 
^e  corner  of  sections  25  and  36,  and  dipping  ENE.  about  11^.  From 
liese  facts  it  is  reasonable  to  infer  that  the  slates  dip  under  the  sandstone 
jio  the  east  of  them,  and  that  they  extend  west  to  the  base  of  the  Porcu- 
pine mountains;  but  these  slates, except  in  the  streams  before  mentioned, 
are  generally  overlaid  with  a  considerable  depth  of  earth,  and  therefore 
Iheir  boundary  could  not  be  correctly  defined. 

Argillaceous  slaty  sandstones,  somewhat  similar  to  those  already  de- 
scribed, were  feund  on  the  northwest  side  of  the  trap  range  of  Kewee- 
naw point,  on  the  east  and  south  boundaries  of  township  53  N.,  range 
36  W.,  (sections  25  and  33.)  These  slaty  sandstones  seldom  crop  out, 
consequently  their  limit  was  not  ascertained.  These  rocks  dip  considera- 
bly to  the  northwest. 

Red  sandstone. 

Between  the  slates  of  Iron  river  and  the  trap  range  of  Keweenaw 
point,  (except  as  above  mentioned,)  and  south  of  the  north  half  of  township 
57  north,  range  33  west,  and  the  lake  coast  to  the  south  boundary  of  the 
survey,  so  far  as  known,  the  country  is  underlaid  with  red  sandstone. 
This  rock  frequently  appears  along  the  lake  coast,  and  in  the  bed  and 
banks  of  streams  and  ravines.  The  sandstone  here  is  supposed  to  be- 
long to  the  same  formation  of  the  red  sandstone  already  described.  East 
of  the  trap  range  of  Keweenaw  point  its  general  character  is  the  same, 
except  that  in  some  places  it  contains  more  mica.  This  sandstone  was 
observed  to  dip  most  near  the  trap  range  in  a  NNW.  direction,  which  dip 
diminishes  to  the  coast  of  Lake  Superior.  A  nicely-jointed  and  stratified 
form  of  this  rock  may  be  seen  on  the  lake  coast  at  the  sou*h  boundary  of 
township  55  north,  range  36  west. 

TVap  and  conglomerate  rocks  of  the  Porcupine  nwuntains. 

The  remaining  part  of  the  survey  embraces  the  northerly  portion  of  the 
Porcupine  mountains,  the  boundaries  of  which  have  already  been  de- 
scribed.— (See  map.) 

These  mountains  are  made  up  of  a  somewhat  broken  range  of  trap  and 
conglomerate  hills,  having  an  estimated  height  from  three  hundred  to  nine 
hundred  and  fifty  feet  above  Lake  Superior. 

South  of  Carp  river  (which  nms  nearly  parallel  to  the  lake  coast)  and 
the  south  boundary  of  the  survey,  also  the  west  half  of  township  51 
north,  range  42  west,  embraces  the  trap  rock  within  this  part  of  the  sur- 
vey, which  occupies  an  area  of  less  than  one  township. 

A  large  proportion  of  this  trap  is  very  compact;  but  in  some  places  it  is 
ain  amygdaloid,  the  cells  of  which  are  generally  filled  with  calcareous 
■natter,  or  epidote.  This  trap  also  varies  in  color  firom  a  dark  green  or 
Sray  to  nearly  a  brick-red. 

To  the  northwest  of  the  trap-rock  hills,  and « separated  from  them  by 
mhe  valley  of  Carp  river,  are  two  conglomerate  hills,  having  a  course 
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Tabttlar  statement  of  specimens  collected  in  the  survey  of  township  lines, 
during  the  year  1845,  by  W/n^  A,  Burty  deputy  surveyor. 


No.  of 

On  section 

Dtatance. 

•pecimen. 

y 

Ob. 

Ik. 

Tnwmhip  48  aortky  rm^e  25  west. 

1 

Sienite,  lower  fall  of  Dead  river. 

Worthy  on  east  boundary  aftownthip  48  north,  range  26  toest^ 

2 

3€ 

65 

63 

Var.  4  deg.  15  min.  east  Talcose  slate,  lefi  bank  of  a  stream 
26  links  wide. 

3 

25 

19 

20 

Vac  4  deg.  52  min.  east. 

4 

25 

42 

00 

Var.  4  deg.  52  min.  north.  Talcose  slate,  left  bank  of  stream 
on  ridge. 

44 

50 

Same  rock. 

5 

25 

80 

00 

Var.  5  deg.  15  min.  east 

€ 

12 

51 

61 

Var  5  deg.  17  min.  east.  Sienite,  (dark,)  lefc  bank  of  stream 
12  links  wide,  course  east-southeast. 

7 

1 

19 

00 

Yac.  4  deg.  50  min.  east. 

8 

1 

67 

50 

Sieniie,  associated  with  much  quartz. 

East,  on  soiUh  boundary  oftcumthip  49  north,  range  25  weit. 

9 

31 

80 

00 

Var.  5  deg.  15  min.  east. 

10 

32 

65 

-00 

Sienite  in  knob,  1  chain  north  of  line. 

32 

59 

00 

Var.  7  deg.  east,  at  3Q  chains  var.  7  deg.  25  min.  east,  at  40 
chains  vac  4  deg.  50  min.  east. 

11 

33 

1 

40 

75 

Sienite,  with  veins  of  serpentine. 

^Tortk,  on  east  boundary  oftoaonslnp  49  north,  range  26  iBett. 

12 

36 

64 

50 

Sienite,  top  of  conical  hill,  very  high. 

13 

36 

80 

00 

Sienitic  greenstone,  north  of  sec  cor.;  var.  3  deg.  5  min.  east. 
Eastj  on  south  boundary  qftownAvp  50  norih,  range  26  west. 

14 

32 

65 

•0 

Hornblende  rock,  10  or  12  chains  dowa  stream,  at  foot  of 
fal's ;  alsOf  many  veins  of  quartz. 

15 

32 

65 

00 

Sienite,  on  top  of  th«  same  fails. 

^orth,  on  east  boundary  of  township  48  north,  range  27  wesL 

Ifi 

3« 

53 

00 

Var.  5  deff.  10  min.  east.  Brown  quartz  and  sienitic  granite. 

17 

25 

12 

.50 

Var.  4  (leg.  35  mm.  east.    Talcose  slate,  with  m;lky  quartz. 

18 

24 

4 

25 

Var.  3  deg.  35  min.  east.    Talcose  slate,  with  masses  of 
quartz. 

19 

^ 

26 

50 

Var.  6  deg.  10  min.  east. 

^ 

26 

5U 

21 

52 

00 

Slaty  hornblende. 

59 

00 

Var.  3  de^.  easL 

22 

20 

60 

Slaiy  serpentine,  or  chloride  slate,  from  ledge. 

V 

West,  on  south  boundary  qf  township  49  north,  range  26  wesL 

23 

31 

• 

39 

^ 

Var.  6  deg.  5  min.  east    Trap,  with  veins  of  quartz. 
^^rih,  on  east  boundary  oftownsfUp  49  north,  range  27  wtst. 

^4 

36 

2 

00 

Gi>eensfone  trap. 

25 

36 

9 

00 

Var.  5  deg.  30  min.  east    Greenstone  trap. 

2« 

36 

]9 

00 

Greensrone  iiap. 

27 

36 

26 

00 

Hornblende  rock. 

28 

25 

32 

00 

Vac  5  deg.  30  min.  east    Sienite  j  also,  greenstone  trapi 
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Tabular  statement — Continued. 


No.  of 

On  section 

Distance. 

. 

apecimen. 

Ch». 

lis. 

Xorihy  nn  tmtt  hmnndmy  qftownakip  53  north,  rtnge  29  wuL 

53 
53 
54 

25 

35 

34 
13 

60 

80 

46 
40 

00 

00 

75 
00 

Var  5  deir.  18  min.  east ;  granite  with  veins  of  serpentine 

in  high  hill. 
Var.  5  de^  18  min.  east;  granite  with  veins  of  serpentine 

north  side  of  hill. 
Red  sandstone  ledf^e ;  dip  25  deg.  north-northeast. 
Var.  5  deg.  east 

FFcff,  on  soulh  boundary  oftowmhip  53  ikorth,  rsiye  29  wed. 

55 
56 

«57 

58 
59 

35 

34 

33 
33 

31 
31 
36 

61 

36 

00 
21 

00 
80 

48 

30 

00 

00 
00 

00 
00 
00 

Sienitic  granite  with  many  veins  of  quartz  in  ledge  50  feet 

in  height. 
Var.  5  deg.  30  min.  east;  sieniiie  granite  with  many  veins 

of  quartz  and  felspar. 
Var.  4  deg.  50  min.  east. 
Greenstone  trap  and  coarse-erained  sienitic  granite,  on  top 

of  hill ;  many  veins  of  quartz. 
Var.  5  deg  40  min.  east. 
Var.  5  des;.  50  min.  eas' ;  granite. 
Sienitic  granite. 

J^Torlk,  on  east  boundary  of  township  53  north,  range  30  teett* 

61 

35 

24 

80 
80 

00 
00 

Var.  5  deg.  5  min.  east ;  sienitic  granite. 
Var.  5  deg.  30  min.  east;  granite  near  junction,  with  sand- 
stone. 

Wett,  on  iouih  boundary  aftowmhip  53  north,  range  30  wesi. 

€3 
63 

36 
36 

67 
78 

50) 
00) 

Var.  5  deg.  50  min.  east ;  argillaceous  slates  and  imperfect 
egttte  loose  in  bed  of  stream,  (abimdant.) 

Mrth,  on  eatt  boundary  rftowmhip  51  north,  range  33  lorff. 

64^ 
65 
66 

67 
68 

36 

13 
13 
13 
13 
13 

00 

40 
40 
40 
00 
70 

00 

50] 

50? 

50S 

00 

00 

Var.  6  deg.  13  min.  east;  at  61  chains,  ledge  of  greenstone 

trap. 
Altered  sandstone  in  bed  of  stream. 
*North-northeasi  6  chains  down  stream  much  disturbed. 
N.  B  — A  boat  may  pass  to  this  place. 
•From  Huron  bay,  •  var.  6  deg.  east. 
Var.  6  deg  east ;  greenstone  trap,  southeast  side  of  knob. 

West,  on  south  boundary  of  township  51  north,  range  30  wett. 

69 
70 

33 
34 

17 
00 

00 

75 

Var.  5  deg  40  min.  east ;  sienitie  greenstone,  at  fall  5  feet 

below  iho  line. 
Var.  5  deg.  23  min.  east ;  sienitic  greenstone,  in  knob  1  chain 

south  of  line. 

Mn-th,  on  east  boundary  tif  township  51  north,  range  31  west. 

71 
•1*2 
al3 

24 
24 
13 

13 
00 
64 

50 
50 
50 

Var.  5  deg  35  min.  east ;  greenstone  trap  in  ledge. 
Argillaceous  slate«  (black,)  in  south  bank  of  stream. 
Var.  5  de^.  20  miq.  east;  argillaceous  slate,  (gray,)  in  north 
side  of  hill. 
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Tabular  staiemefU^-ConiiavLei. 


No.  of    On  McCion 
ipecimeoc 


88 


89 
90 


91 


93 
93 
94 
95 
96 

97 


9 
O 


E 


e 
7i 


98 
99 


36 


34 
34 


13 


33 


1(0 


Dictanoe. 


80    00 


37    00 
97    00 


3    68 


36 
36 
36 
36 
36 

30 
30 
40 
60 
80 

00 
00 
00 
00 
00 

35 
35 

69 
55 

00 
50 

35 

75 

00 

34 

3 

50 

34 

51 

00 

33 

6 

00 

40    00 


33 

30 

50 

34 

44 

00 

36 

38 

00 

96 

38 

00 

34 

3 

00 

13 
13 

0 
13 

00 
00 

13  . 

69 

00 

1 

30 

00 

1 

40 

00 

Wai,  on  wirtik  ^omnimy  •ftoiomlwp  56  niofrtk^  r«y<  33  iMtf. 

Var.  4  dpg.  30  min.  east ;  sandstone  ;  at  corner  of  sections 
33  and  34,  var.  5  deg.  35  min.  east. 

£sfl,  on  foiilA  (aiMubry  qftownMp  56  norths  rtmgt  31  Mwtf. 

yar.  4  deg.  45  min.  east ;  coarse  sandstone  on  lake  coast,  v 
Micaoeoas  sandstone. 

Souih,  on  rail  6oiifulSiirsf  iffiowmMp  54  norths  rangt  33  tvctf. 

Var.  5  deg.  east ;  red  sandstone  on  lake  coast. 

Wettf  on  iouth  boundary  oflovomhxp  56  n&rih^  rangt  33  v6e9L 

Red  sandstone;  at  40  chs.,  var  4  deg.  50  min.  east. 
Var.  4  deg.  55  min.  east ;  sandstone,  some  altered. 
Var.  4  deg.  50  min.;  sandstone,  changed  by  igneous  action. 
Trappote  rock. 

Var.  5  deg.  30  min.  east ;  greienstone  trap  in  ledge  north- 
west of  cor. 
Trap. 
Var.  3  deg.  35  min.  east ;  at  60  cbs.  50  Iks.,  var.  3  deg.  35 

min.  east ;  at  63  chs.  525  Iks  ,  var.  55  min.  weat ;  at  68 

chs.  50  Iks.,  var.  3  deg.  35  min.  east. 
Var.  7  deg.  30  min.  ireat ;  at  79  ehs.;  var.  11  deg.  30  min. 

east. 
Var.  5  deg.  50  min.  east ;  at  13  chs.  33  Iks.,  var.  1  deg.  30 

min.  east;  at  19  chs.,  var.  95  min.  west;  at  38  chs.  35 

Iks.,  var.  3  deg.  40  min.  east. 
Var.  1  deg.  30  min.  east ;  at  53  chs.  75  Iks.,  var.  5  d^.  55 

east ;  at  73  chs.,  var.  3  deg.  10  min.  east. 
Var.  50  min.  east ;  at  13  chs.,  var.  5  dee*  cast ;  at  19  chs. 

50  Iks.,  var.  30  min.  west ;  at  33  chs.  75  Ika.,  var.  9  deg. 

40  min.  east. 
Var.  6  deg.  15  min.  east ;  at  58  chs.,  var.  3  de^;.  40  min. 

eaat ;  at  68  chs.,  var.  8  deg.  east ;  at  76  chs.,  var.  7  deg. 

30  min.  east. 
Var.  10  deg.  30  min.  east ;  at  77  chs.  50  Iks.,  var.  7  deg.  30 

min.  east. 
Trap? 

•VbrfJ^  on  eati  hovndarf  qftovsmhip  56  north,  rangt  33  wetU 

5  chains  op  stream,  at  the  falls,  veinstone  of  quartz,  con- 
taining native  copper ;  aUo,  trap  and  zeolite. 

Altered  rock  below  the  trap,  with  veins  of  green  carbonate 
of  copper,  Ac. 

Var.  6  deg.  90  min.  east ;  at  17  chs.,  var.  45  min.  east ;  at 
38  chs.  60  Iks.,  var.  40  deg.  30  min.  east ;  at  53  chs.  35 
lks.«  var.  1  de^.  east. 

Var.  5  deg.  50  mm.  east ;  at  80  chs.,  var.  1  deer.  30  min.  east. 

Var.  5  deg.  east ;  at  36  chs.,  var.  east ;  at  58  chs.  30  Iks., 
var.  1  deg.  west. 

Var.  4  dcf .  30  min.  east ;  at  66  chs.,  var.  10  deg.  east ;  at 
80  cht.,  var.  7  deg.  30  min.  east. 

Var.  3  dfg.  30  min.  eaat;  at  64  chs.,  var.  11  deg.  east ;  at 
80  chs.,  var.  3  deg.  5  min.  east. 

Trap? 
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Tabular  statement — Continued. 


No.  of 
■pecimen. 


102 


103 


104 

105 
«105 


106 

•110 
110 


107 


111 


108 
109 


103 


112 
113 


On  Mction 


25 
25 
13 


36 
36 


Distance. 


25 


33 

33  « 
32 

33 
31 


31 


33 
33 


36 
24 
24 
12 


13 

12 

12 

13 

1 


Cfci.  Ua. 

73  50 

80  00 

00  00 


22    75 

40    00 


36 

58 

00 

36 

00 

00 

36 

71 

00 

36 

80 

00 

40    00 


40  00 

80  00 

40  00 

40  00 

00  00 


8    55 


46    00 
00    00 


66  00 

76  50 

80  00 

00  00 


79  75 

40  00 

72  00 

79  50 

00  00 


iVorU,  on  uai  fromidtry  tfU/mfolnp  57  nvrlk^  rtmgt  3! 

Altered  sendetone  in'bed  of  stream. 

Var.  7  deg.  45  min.  east. 

Var.  4  deg.  30  min.  eaut;  at  16  cha.,  yar.  8  deg.  ! 

east ;  at  40  chs.,  Tar.  8  deg.  east ;  at  80  chs.,  tbt. 

45  min.  east. 

VTetf,  on  itmth  hmM/Ur^  pfUwnMp  57  fisrl/k,  range  3 

Amygdaloid  tra(>  on  ridge  north  of  line. 

Var.  8  deg.  20  min.  east ;  at  80  chs.,  var.  8  deg.  45  m 

^vrtkf  on  foil  houndary  oficwmkip  56  nortk,  range  3 

Greenstone  trap  foot  of  ledge. 

Var.  8  drg.  15  min.  east. 

Greenstone  trap  top  of  hill. 

Var.  6  deg.  40  min.  east ;  native  copper  from  £a| 

mines,  rast  of  oor.  to  sections  24  and  25. 
Var.  6  deg.  10  min.  east ;  at  60  chs.,  var.  6  deg.  10  m 

H^fft,  on  90Uth  houiulary  (fftewmhip  57  nortJk,  rai^  3 

Var.  2  drg.  10  min.  east ;  amygdaloid  trap ;  eel 

with  qunrtz  and  epidote. 
Var.  5  deg.  10  min.  east. 
Var.  6  deg.  SO  min.  east ;  at  55  cha.,  greeaatone 

ledge. 
Amygdaloid  trap. 
Var.  3  deg.  40  min.  east ;  at  40  cha.,  var.  1  drg. 

west ;  at  80  chs.,  var.  3  deg.  5  min.  eaau 

Waif  on  mnUh  boundary  qftowntkip  58  narl&,  range  2 

Greenstone  trap  in  bed  of  stream. 

Wetlf  on  Muth  boundary  ^toumah^  57  nerCik,  rai^  1 

Trap  rock. 

Var.  3  dog.  35  min.  east ;  at  40  chs.,  rar.  6  de^.  30  m 

Mtihf  on  eatt  boundary  qf  town$hip  56  norlik,  range  2 

Red  sandstone  at  80  chs. ;  Tsr.  4  deg.  15  min.  east. 

Red  aandstone  in  small  stream. 

Var.  5  deg.  10  min.  east. 

Var.  5  deg.  30  min.  east ;  at  80  chs.,  var.  5  deg.  25  m 

Mrtk,  on  tasi  boundary  </  loionsAip  57  north,  rangt  2 

Var.  5  deg.  50  min.  east ;  altered  aandstone,  with 

ous  spar  v«ins. 
Var.  5  dee.  5  min.  east ;  at  66  chs  ,  var.  7  deg.  10  mi 

at  75  chs.,  Tar.  5  deg.  25  min.  east. 
Greenstone  trap«  norih  side  of  ridge. 
Altered  sand  rock  and  calcareoiia  epar. 
Var.  4  deg.  50  min.  east ;  at  61  chains,  tbt.  6  deg. 
I       east,  on  ridge. 
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Tabular  siatemerU — Continued. 


fo.  of 
ccimen. 


Onaection 


25 


35 


36 


1 

1 

36 


36 


34 

60 

00 

36 

00 

00 

35 

00 

00 

13 

00 

60 

1 

00 

00 

DUtance. 


dks.  il». 

00    00 


00    00 


40    00 


36 

65 

00 

35 

1 

00 

00 

34 

00 

00 

33 

00 

00 

61    75 

80    00 

5    32 


00    00 


1 

00 

00 

1 

57 

50 

13 

45 

75 

Souths  of|  eoil  hcmindtarjf  qfUvnukip  56  narthy  rtmge  3 1  wttt. 

Var.  5  df g.  40  nun.  east ;  at  60  cbaim  97  links,  nndatone 
on  lake  share,  (red  and  s^y.) 


£aif ,  on  »ouih  boundary  cf  Untnthip  57  norths  rtm^e  30  wed 

r.  5  de|^.  30  de^.  eas 
•tone  on  lake  anore. 


Var.  5  dei^.  30  deg.  east ;  at  61  chains  3  links,  red  sand* 

an< 


Waif  sn  ictUh  bcwndarf^  a/toumtJkip  58  norA,  rangt  33  isetl. 

Var.  4  deg.  40  min.  east;  at  49  chains, Tar.  11  deg.  30  mln. 

eant ;  at  5-^  chains,  vSr.  3  deg  55  min.  east ;  at  80  chains, 

var.  4  deg  45  min.  east. 
Native  copper  in  veinstone  of  trap  and  quartz  from  diggings 

at  thi'<  place. 
Var.  4-  deg.  45  min.  east ;  at  20  chains,  vsr.  10  drg.  east ; 

at  35  chains,  var.  7  deg.  west ;  at  31  chains  50  links, 

var.  7  deir*  15  min.  east. 
Var.  5  deg.  30  min.  east ;  st  5  chains  75  links,  var.  10  deg. 

30  min.  east;  at  38  chains,  rar.  14  deg.  30  min.  east; 

at  72  chaimi,  var.  8  deg.  20  min.  east. 
Var.  7  deg  30  min.  east ;  at  40  chains,  var.  7  deg.  15  min. 

east ;  at  80  chains,  var.  7  deg.  45  min.  east. 

AorlA,  on  east  houndary  of  towntkip  58  norlA,  rangt  31  isfil. 

Amygdaloidai  trap  cells,  filled  with  calcareous  matter  and 

quartz. 
Var.  4  deg  30  min.  east ;  at  30  chains  50  links,  var.  7  deg, 

20  min.  cast ;  at  36  chains,  var.  2  deg.  50  min.  east ;  at 

40  chains,  var.  10  deg.  50  min.  east. 
Var.  6  de^.  50  min.  east ;  at  40  chains,  var.  3  deg.  50  min. 

east ;  at  80  chains,  var.  3  deg.  50  min.  east. 
Var.  6 d  g  50  min.  east;  at  40  chains,  var.  6  deg.  15 min. 

east ;  at  80  chains,  var.  4  deg  east. 
Var.  6  deg.  50  min.  east ;  at  40  chains,  var.  6  deg.  30  min. 

east ;  at  70  chains  75  links,  var.  7  deg.  30  min.  east, 

Lbke  Superior. 

Souths  on  ea$t  houndMry  ^  loisn&Ai/>  57  norfA,  rsiye  30  loejf . 

Red  sandstone. 

Var.  5  deg.  6  min.  east. 

Var.  5  deg.  30  min.  east ;  red  sandstone  on  lake  shore. 

Aorii,  on  east  boiMdsry  ^  lotmafcip  59  nmlhy  rmgt  30  wuL 

Var.  5  deg.  45  min. ;  at  43  chains  50  links,  var.  5  deg.  30 
min.  ea«t;  at  64  chains  86  linka,  var.  U  deg.  40  min. 
east.    This  line  is  over  conglomerate  rock. 

Southf  on  east  bouniwry  of  lownihip  58  norths  rtaigt  29  witt. 

Var.  5  deg.  15  min.  east ;  at  80  chains,  var.  5  deg.  15  min. 

east 
Var.  1  deg.  30  min.  east;  at  63  chains  50  links,  var.  5  deg. 

30  min.  east. 
Var.  6  deg.  10  min.  east ;  at  49  chains,  var.  4  deg.  10  min. 

tast ;  at  61  chains  75  links,  var.  7  deg.  east. 
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Tabular  statement— ^Con^nuei, 


No.  of 
•pecimen. 


Oq  ■ection 


119 


130 
139 
131 


133 


124 
135 

136 

137 
138 

139 

130 


131 
133 
133 


134 
135 
136 


137 


13 
IS 

IS 
13 
13 

13 


IS 
84 


35 


33 
31 

36 


36 


Distance. 


Ch9.  Oct, 

50  50 

69  00 

31  35 

10  00 

33  35 

38  00 


74    S5 
31    75 


47    50 
35    50 


43  00 
00    00 

44  00 


SI 

39 

50 

31 

40 

00 

31 

75 

00 

33 

8 

00 

32 

00 

00 

33 

13 

00 

33 

40 

00 

33 

69 

10 

S3 

80 

00 

35 

00 

00 

36 

68 

00 

36 

37 

00 

13 

63 

00 

00 

00 

13 

64 

75 

13 

00 

00 

1 

13 

75 

1 

33 

30 

1 

37 

75 

36    00 


18    00 


Grrenttone  tnp  in  \edgt. 

Var.  1  deg.  10  min.  west;  at  71  ehains.  Tar.  1  deg.  i 

east. 
Native  copper  and  Teinstone,  loose  in  stream. 
Aroyicdaloidal  trep 
Var.  15  min.  west ;  native  copper  and  veinstone  c 

and  calcareous  matter. 
Var.  1  deg.  west;  at  33  chains  75  links,  var.  8  deg.  \ 

east;  at  43  chains  50  links,  var.  1  deg.  west 

chains,  var.  7  deg.  east. 
Var.  40  dpg.  west ;  at  80  chafns,  var.  4  deg.  30  min 
Var.  1  dfg.  80  min.  east;  at 34  chains  GO  links,  var 

west;  at  40  chains,  ver.  4  deg.  15  min.  east 

chains  75  links,  var.  3  deg.  east 
Trap  rock,  high  ledge. 
Var.  3  deg.  15  min.  east ;  at  40  chains,  var.  4  deg. 

east. 

WeHf  on  souih  howndarff  ^towiMp  58  iiorl^  rst^e  3 

Trap  rock,  on  point  of  ridge. 

Var.  3  deg.  35  min.  east ;  at  40  chains,  var.  6  deg. 

east. 
Var.  5  deg.  30  min.  east  j  greenstone  trap,  on  a  knob  c 

Ettsi^  on  iouth  howndary  of  lotmiftip  58  north,  rtmgt  3 

Qreenstone  trap,  in  ledge. 
Var.  4  deg.  30  min.  east. 
Greenstone  trap,  on  point  of  ridffet. 
Greenstone  trap,  on  east  side  of  mil. 
Var.  3  dog.  30  min.  east. 
Greenstone  trap,  on  east  and  oftidge. 
Var.  5  deg.  40  min.  east. 
Greenstone  trap  in  stream  at  fidls. 
Var.  5  dfg.  east. 

Var.  4  deg.  S?0  min.  east ;  at  40  chains,  var.  5  deg. 
east ;  at  80  chains,  var.  7  deg.  east. 

J/brlhf  on  east  houndarfi  qf  townAip  58  norfJb,  range  3 

Trap? 

Var.  8  de|i:.  35  roin.  east. 

Trap,  with  many  small  veins  of  quartz. 

Var.  7  deg.  35  min.  east. 

Greenstone  trap  in  ledjpe. 

Var.  6  deg.  east ;  at  30  chains,  var.  15  min.  west 

chains,  var.  3  deg.  45  mm.  east. 
Ledge  of  trap  rocks. 

Conglomerate  rock ;  at  40  chains,  var.  6  deg.  east 
Var.  8  deg.  40  min.  east ;  conglomerate  rock. 

^orth,  on  eoit  houndary  i^  township  59  north,  rangi  86 

Conglomerate  ledge. 

South,  on  tost  houndairy  of  township  58  north,  range  28 

Conglomerate  rocks,  (ledge.) 
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Tabular  statement — Continued. 


On  section 


Distance. 


1 

13 

13 
95 


36 
33^ 


1 
1 


36 
35 

33 


36 
36 

13 

35 


33 
33 


35 
35 


33 
31 

36 


ChM.  Ues. 

40  00 

40  00 

53  00 

00  00 


73    00 
00    00 


33    95 

00    00 

48    00 


40    00 
43    75 

50    00 


43  00 

00  00 

00  00 

57  50 


69    50 
00    00 


73    30 
00    00 


00    00 
8    00 

57    00 


Yar.  4  deg.  40  min.  east  $  at  80  chaina,  nur.  4  deg.  40  min. 

east. 
Var.  13  deg.  15  min.  east ;  at  80  chains,  nur.  5  deg.  30  min. 

east. 
Greenstone  trap  ledge  100  feet  in  height. 
Var.  5  deg.  40  min.  east ;  at  49  ehaine  34  links,  Tar.  3  deg. 

35  min.  east,  at  the  Lake  coast. 

WeM,  on  touih  bwndary  qftowtutup  53  north,  rangi  35  toof. 

Var.  5  deg.  30  min.  east ;  red  sandstone  in  bed  of  stream. 
Var.  5  deg.  35  min.  east ;  at  80  chains,  var.  5  deg.  40  min. 
east 

•A/brt^,  on  east  boundary  qflownahip  53  norths  range  36  loesf. 

Trap  and  altered  sandstone,  (near  junction.) 

Var.  5  deg.  15  mia.  east ;  at  77  chaios,  var.  7  deg.  45  min. 

east ;  at  80  chains,  var.  6  deg.  40  min.  east. 
Amygdaloidal  trap  on  ridge. 

ffettf  on  iouUi  boundanf  ofloumship  53  north,  rangt  36  west. 

Var.  1  deg.  east ;  at  80  chains,  var.  6  de^.  25  min.  east. 
Var.  8  deg.  55  min.  east ;  at  80  chains,  var.  8  deg.  5  min. 

east. 
Slaty  sandstone,  (argillaceous.) 

^Torthf  oneaet  boundary  qf  tounuhip  53  north,  range  36  west, 

Var.  5 deg.  30  min.  east;  trap,  wi^i  amygdaloidal  structure. 
Var.  6  deg.  45  min.  east ;  at  56  chains  50  links,  var.  10  min. 

east ;  at  59  chains  50  links,  var.  8  deg.  40  min.  east. 
Var.  7  deg.  15  min.  east ;  at  80  chains,  var.  7  deg.  5  min. 

east 
Argillaceous;  ferruginous  slate,  turned  out  by  a  tree. 

Watf  on  south  boundary  qf  township  54  north,  range  36  west. 

Sandstone,  (altered;)  loose  0ag8  in  stream. 
Var.  7  deg.  10  min.  east ;  at  80  chains,  var.  7  deg.  10  min. 
eaAt. 


'i  West,  on  south  kpundarTf  of  township  55  noHib,  rat^ge  36  to«f. 

Red  sandstone,  led  bank  of  stream ;  dip  8  deg.  northweat. 
Var.  6  deg.  50  min.  east ;  at  80  cbaina,  var.  6  deg.  55  min. 
east. 

West,  on  south  boundary  qf  township  51  north,  range  37  west, 

Var.  5  deg.  30  min.  east ;  at  80  chaina,  var.  4  deg.  15  min. 

east. 
Trap  rock,  (in  ndge.) 

ffettf  on  muthboundary  oftownsMp  53  north,  range  37  west. 

Tnp  rock  of  an  amygdak>idal  ■traeture  in  ridge. 
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Tabular  statement — Continued. 


No.  of 

On  section 

Distance. 

flpecimen. 

Ch$. 

ik$. 

-• 

36 

UO 

00 

Var.  5  deg.  15  nnin.  eni^t ;  at  40  cbnins,  var.  4  d(^.  i 

1 

at  52  chains,  Tar.  15  min.  vest ;  at  80  chains,  ? 
de^.  10  mim  east. 

35 

40 

00 

Var.  4  deg.  east ;  at  ^  chains,  var.  1  de^.  35  min.  eai 

34 

40 

00 

Vur.  3  drg.  5  min.  ^st ;  at  53  chains  55  links,  var.  8 
15  min.  east;  at 60  chains,  var.  8  deg.  15  min.  eas 

33 

40 

> 

00 

Var.  7  deg.  15  min.  east,  near  junction  of  sandstone 
trap  rocks. 

Mrthf  on  etut  boundary  tfUnen$k^  52  nerUk,  range  37  i 

150 

36 

78 

00 

Amjgdaloidal  trsp  rock. 

36 

00 

00 

Var.  5  deg.  15  min.  east;  at  80  chains,  var.  5  deg.  35 

24 

00 

00 

easi. 
Var.  6  deg.  30  min.  east;  at  40  chains,  var.  8  dep.  eai 

13 

00 

00 

Var.  7  deg.  45  min>  east ;  at  80  chains,  var.  7  deg.  15 
east. 

Wutf  on  mmth  bovndanf  tf  township  53  nsrU,  nmge  37 1 

151 

35 

54 

50 

Red  sandstone ;  some  chsnged. 

^ 

00 

00 

Var.  7  deg.  10  min.  east;  at  40  chains,  yar.  7  deg.  5 
east;  at  80  chains,  Tar.  7  deg.  5  min.  east. 

TotcnBhip  53  norffc,  rangt  38  weU. 

152 

16 

00 

00 

On  lake  shore,  northwest  side  of  a  point,  micaceoos 
stone ;  also  red  sandstone. 

JCorthf  on  east  boundary  nftovnuhij^  51  narlh,  range  38 1 

36 

40 

00 

Var.  5  deg.  5  min.  east ;  at  80  chs.,  var.  5  deg.  45  min. 

36 

58 

00 

Knob  of  trap  rocks. 

154 

25 

9 

50 

Knob  of  trap  rocks  on  top  of  hill. 

25 

40 

00 

Var.  7  deg.  east ;  at  80  chs  ,  Yer.  5  deg.  15  min.  east. 

153 

24 

27 

00 

Trap  rock  ;  ledge  on  north  side  of  hilL 

24 

40 

00 

Var.  6  deg.  20  min.  east ;  at  80  chs.,  var.  7  deg.  30 

east. 

West,  on  iovth  boundary  of  township  51  north,  range  38 

155 

35 

9 

50 

Amygdsloidal  trap  and  altered  sandstone. 

35 

40 

00 

Var.  5  deg.  40  min.  east ;  at  80  chs.,  var.  6  deg.  15 
east. 

%  34 

19 

00 

Var  50  min.  east ;  at  25  chs.  25  Iks.,  var.  7  deg.  10 
east ;  at  40«hs.,  var.  2  deg.  10  rain.  east. 

156 

34 

40 

50 

Trap  rock  ledge,  (amygdaloid^l.) 

33 

00 

00 

Var.  5  deg.  50  min.  east ;  at  80  chs.,  var.  6  deg.  15 
east^ 

WeH,  on  touth  boundary  ofioumthip  51  north,  range  39  ^ 

157 

33 

74 

00 

Red  clav  in  right  bluff  of  the  Ontonagon  river. 
Var.  6  deg.  2S  min.  eait;  at  80  chs.,  var.  6  deg.  35 

\ 

33 

00 

00 

east. 

^^0Tth,  on  tttsi  boundary  itf  township  51  norths  rtnge  39 1 

158 

5^ 

52 

10 

Red  sandstone  (some  changed.) 

36 

00 

00 

Var.  6  deg.  45  min.  east ;  at  80  chs.,  var.  6  deg.  50 

east.                                                              ^ 
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Tabulcar  sttiiement-^ContinueA. 


No.  of 
Bpecimen. 


159 


leo 


161 

163 

163 
164 

165 


166 
167 

169 

169 
170 
171 
172 


173 

174 

175 
176 


^    177 
178 


179 
180 


On  section 


33 
33 


36 
36 

31 


36 
13 


36 
35 


Distance. 


Chs.  Ika. 
76    15 
00    00 


31    00 
00    00 

00    60 


80    00 
10    00 


13 

13 

00 

13 

15 

00 

13 

58 

00 

13 

53 

00 

19    30 
4    15 


33 

33 

06 

33 

40 

00 

33 

54 

50 

33 

32 

50 

33 

45 

50 

31 

35 

50 

31 

40 

00 

85 

31 

00 

35 

40 

00 

13 

US 

00 

13 

49 

00 

13 

61 

00 

13 

41 

55 

35 

53 

00 

33 

23 

00 

33 

69 

75 

34 

40 

00 

32 

35 

00 

33 

57 

50 

Watt  on  toftlh  houndary  of  Unowkip  51  norlkf  rtmge  40  wett. 

Micaceous  red  sands^ne ;  dip  10  d^.  northerly  in  bank  of 

stream; 
Var.  5  de^.  35  min.  east ;  at  80  chs.,  yar.  5  deg.  30  min. 

east. 

Westf  on  iouth  boundary  oftmonakip  51  norths  rMgt  41  wett. 

Micaceous  sandstone;  loose  flags  in  stream. 

Var.  4  deg.  45  min.  east ;  at  80  chs.,  var.  4  deg.  50  min. 

east. 
Var.  5  deg.  55  min.  east;  at  40  chs.,  var.  6  deg.  25  min. 

east ;  at  80  chs.,  var.  7  deg.  east. 

Mrth,  on  east  boundanf  of  township  51  noHk,  range  43  toot. 

Var.  6  deg.  55  min.  east ;  5  chs.  west  of  linedn  stream,  ar« 
gillaceous  slate;  dip  11  deg.  east-northeast. 

Var.  7  deg.  13  min.  east ;  8  chs.  west  of  line  in  Iron 
river,  argillaceous  slate.  « 

Agiliaeeous  slate  and  slaty  sandstone  in  Iron  river. 

Same  weat  of  line  in  river. 

9  chains  west  to  falls  of  Iron  river. 

i  mile  up  Iron  river,  argillaceous  slates  and  slaty  sand- 
stone. 

Westi  on  south  boundary  of  townsMp  51  north,  range  43  wett. 

Slaty  sandfitone  (argillaceous^  in  stream. 

Var.  8  deg  35  min.  east ;  argillaceous  slaty  sandstone,  (Iron 

river.) 
Trap? 

Var.  8  deg.  35  min.  east ;  at  80  chs.,  var.  8  deg.  40  min.  east. 
Trap  rock  of  an  amygdaloidal  structure. 
Amygdaloid  trap  in  ledge. 

Var-  8  deg.  15  min.  east ;  compact  trap  soatheast  side  of  hill. 
Brick-colored  trap  rock;  bank  of  stream  (compact.) 
Var.  7  deg.  65  min.  east ;  at  80  chs.,  var.  8  aeg.  10  min. 

east. 

J/irrihy  on  east  boundary  qftoumship  51  north,  range  43  veU* 

Compact  trap  rock. 

Var.  8  deg.  east ;  at  80  chs.,  var.  8  deg.  3$  min.  east. 

Altered  san'istone. 

Var.  8  deg.  east.- 

Altered  sandstone. 

Calcireoua  spar^  and  veinstone  from  a  vein. 

We9t,  on  iouih  boundary  of  township  51  north,  range  43  west. 

Compact  trap  rock  south  side  of  hill. 

Trap  rock  with  an  amy^daloidal  structure. 

Trap  ledge  80  feet  in  height. 

Var.  7  d^.  20  min  east ;  lightpcolored  compact  trap  rock. 

Lightw^olored  (nearly  perpendicular)  )edge  300  feet  high. 

Same  on  southwest  point  of  hill. 


47 

48 

61 

53 

54 

65 

56 

67 

,    %  % 

J 

58' 

59 
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GE0L03ICAJ-  REPORT  OP  BELV  HUBBARD,  DEPUTY  SURVEVOR. 

leral  observations  upon  the  geology  and  topography  of  the  distrid 
)uth  of  Lake  Superior y  subdivided  in  1845  under  direction  of  Douglass 
Toughtony  deputy  surveyor. 

'he  subdivisions  embrace  the  following  towtiships,  which  are  fiilly 
pleted,  and  the  notes  and  maps  whereof  are  herewith  returned. 

ownship46  north,  ranges  24,  25,  and  26  W. 

24,  25,  and  26  W. 
25  and  26  W. 
32  and  33  W. 
32  and  33  W. 
32  and  33  W. 
31,32,  33,  and  34  W. 
30,31>32,33,and34W. 
29,  30,  31,32,  and  33  W. 

26,  27,  28,  30,  and  31  W. 

27,  28,  and  30  W. 

he  notes  and  maps  of  township  58  north,  ranges  29  and  32  west,  and 
iship  59  rinrth,  range  29  west,  were  in  possession  of  Dr.  Houghton, 
were  lost  with  him. 

or  our  present  purpose  the  above  named  townships  may  be  arranged 
vo  divisions,  which,  from  their  tiifFerent  geological  features,  will  be 
lately  considered. 

I  the  first  will  be  included  townships  46, 47,  and  48,  ranges  24, 25,  and 
In  the  second  division  the  townships  upon  the  Keweenaw  penin- 
,  township  48,  in  ranges  25  and  26,  and  all  those  of  our  second  di  vis- 
are  within  the  township  line  surveys  of  the  past  season,  and  the  gen- 
features  of  their  topography  and  geiology  are  exhibited  with  great 
picuity  and  accuracy  in  the  report  of  Wm.  A.  Burt,  esq.,  accompany^ 
the  returns  of  his  surveys.  I  shall  therefore,  as  far  as  possible,  avoid 
jetition  of  facts  whiph  appear  sufficiefttly  detailed  by  him. 

Primary  and  metamorphic  region.  ( 

ranite  rocks. — The  portion  of  country  included  in  our  first  division 
;h  is  occupied  by  these  rocks,  embraces  township  46  north,  ranges 
J5,  and  26  west,  together  with  most  of  the  lower  tier  of  sections  in  the 
iships  adjoining  on  the  north. 

hroughout  this  region  the  granite  rocks  make  their  appearance  in  A 
ession  of  rounded  knobs,  elevated  from  20  to  100  feet  above  the  su^- 
ding  country,  and  from  300  to  800  feet  above  the  level  of  Lake  Supe- 
and  having  a  general  range  a  little  south  of  west  and  north  of  east, 
se  rocks  vary  much  in  character  and  composition,  being  sometimes 
blendic  and  approaching  a  perfect  sienite,  but  more  Commonly 
athic,  or  composed  of  quartz  and  felspar,  in  which  the  latter  mineral 
ominates.  In  the  more  southerly  portion  of  the  district,  the  fels{)ar  is 
ind  gives  a  predominant  cqlor  to  the  rock;  occasionally  the  granite  id 
nrsed  by  quartz  in  irregular  veins.  Some  portions  are  massively  strati- 
the  masses  dipping  to  the  north;  or  nearly  vertical.     The  knobs  are 

Part  ii— 63 


«35  (  1 ] 

e  metamorphic  region,  the  altered  nature  of  the  rocks  plainly  indi- 
Ltes  the  near  approach  of  an  igneous  rock  to  the  surface;  and  the  dip  of 
le  rocks,  though  mainly  nortlt,  at  a  high  angle  exhibits  a  tendency  in 
1  directions  from  a  central  axis. 

These  rocks  are  throughout  pervaded  by  the  argillaceous,  red,  and  mi- 
iceous  oxides  of  iron — sometimes  intimsttely  disseminated,  and  some- 
nes  in  beds  or  Tcins.  These  are  frequently  of  so  great  extent  as  almdst 
entitle  them  to  be  considered  as  rooks.  The  largest  extent  of  iron  ore 
iticed  is  in  township  47,  range  26,  near  ttie  corner  of  sections  29,  30, 
,  and  32.  There  are  here  two  large  beds  or  hills  of  ore,  made  up  almost 
itirely  of  granulated,  magnetic,  or  spec*ilar  iron,  with  small  quantities 
'  spathose  and  micaceous  iron.  The  more  northerly  of  these  hills  ex- 
nds  in  a  directioB  nearly  east  and  west  for  at  least  one-fourth  of  a  mile, 
id  has  a  breadth  of  Ikde  less  than  1 ,000  feet;  the  whole  of  which  forms 
single  mass  of  ore,  with  occasional  thin  strata  of  imperfect  chest  and 
spnr,  and  dips  N.  UP  E.  about  30^.  At  its  southerly  outcrop,  the  ore 
exposed  ia  a  low  cliff,  above  which  the  hiH  rises  to  the  height  of  twenty 
'  thirty  feet  above  the  country  on  the  south.  The  ore  here  exhibits  a 
ratified  or  laminated  structure,  and  breaks  readily  into  sub-rhomboidal 
agments  in  such  manner  as  will  greatly  facilitate  the  operations  of  quar- 
ing  or  mining  the  ore.  V 

This  bed  of  iron  will  compare  favorably,  both  for  extent  and  qualitv, 
ith  any  known  in  our  country.  The  largest  of  the  large  iron  ore  beas 
■  the  State  of  New  York  is  estimated  to  be  but  700  feet  in  breadth  by 
»000  rn  length.  A  more  extended  and  minute  examination  will  proba- 
y  defCermiue  this  portion  of  the  metamorphic  group  to  contain  other 
es,  less  in  amount,  but  which  are  generalky  esteemed  more  valuable. 
The  northerly  portion  of  the  metamorphic  group  of  rocks,  and  which 
ay  here  be  denominated  the  trappean  portion,  embraces  the  whole  re- 
ainder  of  the  group  north  of  the  portion  last  described,  except  a  small 
act  of  county  occupied  exclusively  by  clay  slate  rock,  and  whose  extent 
ill  be  hereafter  noticed.  This  division  of  the  metamorphic  region  is 
laracterized  liy  the  frequent  occurrence  of  knobs  or  uplifts  of  greenstone 
id  augitic  trap,  making  their  appearance  rather  irregularly  over  the 
>untry,  and  surrounded  by  altered,  sandstones  and  slates.  These  uplifts 
e  doubtless  disconnected  from  any  common  centre  or  focus  of  eruption; 
It  it  is  evident  that  rocks  of  igneous  origin  form  the  base  of  all  the  rocky 
evations  of  the  region,  and  the  surrounding  altered  and  slaty  rocks  flank 
leir  sides  and  dip  in  all  directions  from  them — the  trap  being  protruded 
ito  a  series  of  low  knobs.  Around  the  bases  of  these  are  the  metamor- 
lic  rocks,  consisting  mostly  of  talcose,  chloritic  and  clay  slates.  Quartz 
nns  comparatively  a  small  proportion  of  these  rocks.  The  prevailing 
p  is  northerly  about  80°.  Several  of  these  knobs  in  township  48, 
hge  26,  attain  an  elevation  of  1,058  feet  above  Lake^Superior. 
A  hill  of  tolerably  well  defined  granite  makes  an  otUcrop  near  the  cen- 
B  of  this  region,  and  in  a  low  ridge  bearing  in  an  easterly  and  westerly 
lection  about  two  miles;  but  the  granite  is  evidently  of  trappose  charac- 
r.  The  hills  of  this  region  ^re  generally  timbered  to  their  summits;  and 
I  many  of  them  the  rock  does  not  come  to  the  surface.  The  country  is 
[  general  moderately  rolling  and  beautiful.  The  timber  is  chiefly  sugar- 
aple,  yellow  birch,  fir,  hemlock,  and  Spiice;  and  the  soil  will  without 
mbt  prove  fertile. 
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ly,  their  character  as  distinct  ranges  is  almost  entirely  lost,  until 
eappear  at  about  an  equal  distance  from  the  Portage  lake  on  the 
side  of  the  basin .  The  continuity  of  the  trap  rocks,  however,  is  not 
yed,  though  its  bounds  are  much  narrowed. 
5  barometer  work  having  been  carried  no  further  west  from  the  ex- 
Y  of  the  point  than  range  29,  does  not  enable  me  to  give  the  eleva- 
»f  these  ranges  with  completeness;  but  it  may  be  stated  that  the 
;t  point  found  is  in  the  southerly  range,  in  township  58,  range  29, 
the  trap  rises  Into  a  knob,  having  an  elevation  above  Lake  Supe- 
f  876  feet.  To'  this  knoh  has  been  given  the  name  of  Mount 
iton.  The  general  elevation  of  the  northerly  range  of  hills  is,  how- 
somewhat  the  greatest,  the  knobs  rising  to  from  400  to  600  feet. 
»e  ranges  present  their  steepest  escarpments  on  their  southerly  sides, 

they  rise  frequently  into  cliffs  of  100  feet,  nearly  perpendicular, 
I  one  instance,  on  the  southerly  range,  to  i^early  400  feet.  In  gen- 
ley  slope  much  more  gently  to  the  north,  thus  following  the  general 
3ttion  or  dip  which  is  common  to  all  the  rocks  of  the  point,  in  that 
on. 

J  portion  of  the  trap  district  included  between  these  two  ranges,  as 
5sterly  as  rai;ige  30,  has  a  gradual  desctot  into  the  valley  of  the 
Montreal  river.  Beyond  this,  westerly,  it  is  more  rolling,  and 
imes  broken  by  knobs  and  ridges  of  trap,  with  some  intervening 
ys.  The  whole  is,  in  general,  covered  by  a  sandy  loam,  and  is 
i  with  an  abundant  growth  of  sugar-maple,  birch,  fir,  oaks,  an4 
pine;  the  maple  greatly  predominating  wherever  the  soil  is  of  suffi- 
lepth.  Where  the  soil  is  barely  sufficient  to  conceal  the  underlying 
:edar  is  the  prevailing  timber. 

ill  be  observed  that  the  Little  Montreal  river,  above  alluded  to,  ha3 
jrse  wholly  between  these  two  trap  ranges,  pursuing  its  cOui*se 

across  ranges  30,  29,  and  28.  This  is  the  most  considerable 
I  in  the  district  under  consideration.  Though  somewhat  sluggish 
^h  the  first  half  of  its  course,  which  may  be  said  to  occupy  the 
levat^d  part,  or  plateau,  of  the  trap  region,  it  becomes  more  rapid 
:h  ranges  29  and  28,  and  its  course  to  the  lake  shows  a  very  con- 
)le  descent,  probably  of  about  300  feet,  through  the  latter  range. 
!  more  northerly  oi  these  ranges  of  trap  is  very  uniform  in  char- 
and  while  the  rock  of  both  ranges  maybe  denominated  greenstone, 
'  the  latter  is  much  the  most  compact.  The  rocks  of  the  former 
have  a  very  distinctly  crystalline  structure,  passing  from  a  very 
ated  greenstone  to  a  rock  composed  of  crystals  of  augite,  or  horn- 

and  felspar,  with  considerable  intermixture  of  quartz;  sometimes 

forming  an  imperfect  sienitic  granite,  and  showing  the  identity  of 

of  the  trap  and  granite  rocks.     These  portions  of  the  trap  are  ex- 

y  hard,  and  break  with  difficulty  under  the  hammer. 

1  central  portion  of  the  more  elevated  knobs  of  the  southerly  range 

quently  Composed  of  a  very  hard  and  compact  trap  of  reddish  color, 

sometimes  takes  on  the  character  of  a  trap  breccia,  or  aggregate  of 

cemented  angular  pieces  of  rock,  and  may,  perhaps,  he  denominated 

porphyry. 

nnediate  between  these  two  ranges  the  trap  is  sometimes  compact, 

ers  amygdaloidal,  and  occasionally  ffrauular;  while  on  the  outer 

of  both  ranges  it  is  almost  uniformly  amygdaloidal,  and  it  is  fro- 
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M&d  conglomerate  and  sandrock^  lie  several  long  and  narrow  lakes^  and 
narrow  lines  of  swampy  ground  are  not  an  uncommon  feature. 

The  barometer  work  having  been  carried  over  a  comparatively  small 
portion  of  the  point,  I  have  not  been  enabled  to  form  any  new  estimate  of 
the  thickness  of  the  conglomerate  and  mixed  rocks.  Those  contained  in 
the  report  of  Dr.  Houghton,  of  1841,  made  to  the  legislature  of  Michigan, 
may  be  considered  as  sufficiendy  precise,  which  fix  the  maximum  of  the 
latter  at  4^200  feet;  the  former  having  probably  a  less  thickness  on  the 
point,  though  attaining  near  the  Montreal  river  a  thickness  of  5,260  feet. 

Drop  dikes. 

I  have  alre^y  alluded  to  the  fact  that  th^  granites  of  the  more  north- 
erly portion  of  the  primary  district  are  traversed  by  dikes  of  trap,  which 
have  produced  ;  reat  changes  in  the  rocks  of  that  district,  as  also  to  the 
&ct  that  the  conglomerate  and  sandrocks  are  found  traversed  by  similar 
dikes.  On  approaching  Keweenaw  point  from  the  eastward,  trap  is  seen 
apparently  interstratified  with  conglomerate  and  mixed  rocks,  which  con- 
stitute the  coast,  the  whole  dipping^  together  to  the  north  and  northeast- 
erly, at  an  angle  varying  from  30^  to  45°. 

A  trap  dike  of  very  unusual  size  makes  its  appearance  on  the  eastern 
extremity  of  the  point,  in  section  10,  and  may  be  traced  westerly,  follow- 
ing the  general  curvature  of  the  coast,  into  township  31  west.  It  has  an 
average  breadth  of  half  a  mile.  In  its  westerly  prolongation,  this  dike 
first  approaches  the  coast  at  Copper  Harbor.  It  has  here  been  broken 
across  by  the  waters  of  the  lake,  so  that  while  the  conglomerate  rocks  are 
found  composing  the  outer  points,  as  well  as  the  south  side  of  the  harbor, 
the  trap  is  seen  at  its  two  ends  and  at  the  projecting  points  and  islands, 
and  it  lorms  the  bar  across  the  entrance. 

Continuing  westerly,  this  dike  cuts  entirely  across  the  conglomerates 
and  sandrocks  at  Agate  Harbor,  and  firom  thence  the  coast  is  constituted 
of  this  rock  westerly  as  far  as  section  3,  township  58,  range  31.  Along 
this  portion  of  its  course  it  is  found  gradually  thinning  out,  having  at 
Grand  Maraisand  Eagle  Harbors  a  width  of  a  few  rods  only,  and  thinning 
out  entirely,  or  pas;3ing  off  into  the  deep  water  of  the  lake,  at  the  point 
above  named. 

The  trap  composing  this  dike  is  partly  compact  and  partly  of  amygda- 
loidal  structure.  At  Agate  Harbor  the  trap  is  of  this  latter  character,  and 
the  cells  are  filled  with  chalcedony,'  cornelian,  jasper,  quartz,  &c.,  oftea 
forming  agates  of  great  size  and  beauty.  This  part  of  the  coast  is  lined 
with  islands  at  a  few  rod&  distance  from  the  mam  shore,  most  of  which 
appear  to  be  portions  of  the  trap  of  a  more  hard  and  compact  character,, 
and  which  have  resisted  the  action  of  the  waters  that  have  washed  away 
the  intermediate  portions,  thus  forming  a  series  of  narrow  and  deep  chan- 
nels. I'his  dike  dips  regularly  with  the  conglomerate  and  sandrocks  in 
which  it  is  included,  to  the  north  and  northwest,  at  an  angle  of  about  45^. 

Bed  sancfrock. 

This  rock,  the  equivalent  of  the  Potsdam  red  sandrock  of  the  New  York 
reports,  it  will  be  seen  by  the  map,  occupies  the  whole  remainder  of  the 
portion  of  Keweeniiw  point  under  consideration,  skirting  a  large  part  of 
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the  trap  ranee  on  both  sides,  but  having  by  fer  its  broadest  extenswnd 
the  south  side.   It  here  lies  in  nearly  horizontal  strata,  though  at  thecatt 
a  slight  dip  inland  is  observable,  becoming  more  apparent  as  it  appioacbei 
the  basin  of  Portage  lake.     In  its  approach  to  the  trap,  howeYer,iu 
found  more  or  less  tilted  from  its  original  horizontal  position,  and  is  also 
very  much  altered  by  its  contact  with  that  igneous  rock.     The  evidence 
both  of  the  deposition  of  this  extensive  rock  formation  in  calm  and  shA 
low  waters,  and  of  the  subsequent  change  induced  in  it  by  the  trap  rock 
when  in  a  fused  or  heated  state,  are  veiy  appai^nt. 

Receding  from  the  trap  ranges  southward,  the  surface  of  the  con  n't 
underiaid  by  this  rock  is  in  general  rolling,  and  timbered  with  sugar  ^ 
pie,  hemlock,  birch,  spruce,  fir,  and  occasional  large  pines.  Theso«- 
a  sandy  loam,  and  in  general  of  good  quality.  Approaching  the  1- 
eoast  the  land  falls  gradually  to  a  level,  where  the  evergreens  predomim^ 
over  the  maple,  and  the  country  is  much  cut  up  by  marshes. 

Mineral  veins. 

In  regard  to  this  snbject  I  have  deemed  it  unnecessary  to  enter  ^ 
details,  for  the  reason  that  the  returns  of  the  surveys,  so  far  as  the  geol-* 
is  concerned,  relate  rather  to  the  general  characteristics  of  the  region;  ^ 
that  the  observations  of  the  past  season,  so  far  as  can  now  be  determine 
tend  to  confirm  the  facts  which  have  been  stated  with  considerable 
nuteness  of  detail  in  the  report  made  by  Dr.  Houghton  in  1841  to 
legislature  of  the  State  of  Michigan. 

It  may,  however,  be  observed  that  the  courses  of  many  veins  haveb* 
fixed  with  accuracy,  and  the  veins  themselves  traced  in  some  instan- 
for  several  miles  across  the  conglomerate  and  sandrocks,  and  into  m 
across  some  portions  of  the  trap.  The  observations  there  made  are  cm 
firmatory  of  the  fact  first  noted  by  Dr.  Houghton,  that  the  true  veins 
the  district  referred  to  pursue  a  course  nearly  at  right-angles  to  the  line 
bearing  of  the  trap  range. 

General  remarks. 

In  concluding  these  brief  descriptions,  it  may  be  proper  to  state  t* 
the  personal  observations  of  the  writer  have  been  confined  almost  • 
tirely  to  a  somewhat  cursory  exploration,  made  several  years  ago  wl 
acting  as  assistant  to  Dr.  Houghton  in  his  arduous  labors  in  the  geologi 
commission  of  Michigan,  and  that  he  has  been  enabled  to  devote  bii 
very  limited  time  to  the  labor  of  an  examination  of  the  specimens  i 
lected,  and  of  the  notes  reUirned.  It  is  very  probable,  therefore,  that 
may  have  fallen  into  some  errors,  or  at  least  have  omitted  many  facts 
importance.  It  is  only  by  special  solicitation,  and  the  apparent  necess 
of  the  case,  that  he  has  undertaken  to  prepare  such  general  observati 
as  seemed  called  for  under  present  circumstances. 

In  attempting  this  duty  the  undersigned  cannot  be  unmindful  of 
very  meagre  and  imperfect  sketch  here  presented,  when  compared  w 
whatever  proceeded  from  that  master-mina  whose  genius  first  develope 
and -whose  indomitable  energy  tracked  through  all  its  difficulties,  a  sj) 
tem  not  only  intricate  in  itself,  but  novel  to  science,  and  in  a  regioni 
that  time  destitute  of  all  the  ordinary  facilities  for  scientific  iavestigati* 
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8ame  active  and  philosophic  mind  we  owe  the  system  of  the 
>f  geological  with  the  lineal  surveys  of  lands  of  the  United  States, 
t  experimental  results  of  which  are  now  returned  to  this  depart- 

esenting  these,  it  may  not  be  deemed  inappropriate  to  allude  to 
?ral  advantages  resulting  from  the  new  system,  as  devised  and 
successfully  prosecuted  by  Dr.  Houghton, 
idvantages  of  thorough  geological  and  topographical  surveys  are 
nrell  appreciated,  that  they  have  been  prosecuted  to  considerable 

Y  foreign  govemmentis.  Gireat  Britain  has  abready  appropriated 
5  sums  towards  the  accomplishment  of  a  complete  survey  of  that 
!,  which  has  as  yet  advanced  but  a  comparatively  little  way; 
g^eological  surveys  made  by  the  United  States,  and  by  several  of 
5S,  have  made  very  fully  and  generally  known  the  advantages  of 
idertakings.  Fortunately,  the  system  of  rectangular  survey- 
fed  by  the  tfnited  States  government  aflfbrds  the  best  possible 
ity  to  accomplish  with  little  additional  expense,  what,  under 
^umstances,  could  be  effected  only  at  a  much  more  considerable 
he  maps,  both  geological  and  topographical,  herewith  returned, 
d  some  evidence  of  the  extreme  accuracy,  as  well  as  extent  and 
'Ss,  of  the  results  thus  obtained. 

icing  some  of  the  scientific  results  of  the  surveys  of  the  past 
"le  duty  would  be  imperfectly  performed  were  I  to  omit  calling 
to  the  unwonted  accuracy  with  which  tfie  lines  have  been  run. 
^u-acy  has  bee^  attained  by  the  exclusive  use,  by  all  the  parties, 
's  Solar  Compass,"  an  instrument  too  well  known  to  need  more 
i-re  allusion,  but  the  great  value  of  which  has  been  more  than 
&rmed  during  the  surveys  of  the  past  season.  This  remark  will 
^ified  when  it  is  considered  that  nearly  the  whole  region  of  coun- 
^^ed  by  these  surveys  abounds  with  mineral  Attractive  to  the 
tjhat  the  needle  has  been  almost  constantly  operated  upon  by 
hich  produced  deviations  from  the  true  meridian  of  the  earth's 
^tn,  and  often  so  powerfully  as  to  completely  reverse  the  direction 
^es.  A  variation  fluctuating  fix)m  6^  to  30°  on  either  side  of  the 
^dian  was  not  uncommon,  through  the  length  of  an  entire  town* 
d  it  seems  di^cult  to  itnagine  ^ow  the  lines  could  have  been  run 
\  ordinary  surveyor's  compass.  Other  important  advantages  have 
^ved  at  from  the  use  of  this  compass,  of  both  a  scientific  and  prac- 
aracter,  one  of  which  only  will  be  here  Alluded  to,  viz:  the  means 
I  by  it  of  detecting  the  presence  of  certain  rocks  over  large  areas 
10  rocks  are  visible  at  the  surface.  This  was  particularly  observ- 
the  region  of  the  great  trap  ranges,  where  it  was  almost  uniformly 
hat  the  needle  became  deflected  towards  the  mass  of  the  trap  hills, 
ough  distant,  and  was  more  or  less  fluctuating  when  passing  over 
ry  whose  underlying  rock  was^trap.  The  same  phenomena  were 
Jd  among  the  iron  ore  rocks  of  the  metamorphic  region, 
ion  may  here  be  made  to  the  increased  importance  given  to  the 
'  the  past  season  by  the.  introduction  of  the  barometer  upon  the 

Y  means  of  which  the  elevations  of  the  country  are  exhibited  with 
legree  of  accuracy;  a  complete  section  being,  obtained  on  every 
i  thus  furnishing  all  that  was  needed  to  make  a  true,  complete,  and 
exhibit  of  tbe  topography  of  the  country.    In  anoch^  and  more 
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also  deep  valleys  of  streams,  many  of  which  have  ledges  on  their  sides. 
These  general  characteristics  are  often  changed  for  cedar,  spruce,  or 
tamerack  swampS;  which  are  most  numerous  in  townships  46,  47,  and 
48  north. 

The  remaining  portion  of  the  survey,  which  Hes  south  of  township  45 
north  and  east  of  range  32  west,  is  somewhat  diversified  in  character. 
That  part-occupied  by  granitic  rocks  is  rough  and  broken;  the  rest  is 
generally  undulating  arid  rolling.  There  are,  however,  s:>me  deep  val- 
leys and  high  ridges;  also  tracts  of  level  land;  and  the  whole  is  iater^ 
spersed  with  many  cedar,  spruce,  and  tameracjc  swamps.  ' 

Streams  and  lakes. 

The  Esconawba,  Peshakumme,  Mesquacumecum,  and  Menomonee 
rivers,  the  waters  of  which  fall  into  Lalve  Michigan,  and  the  Sturgeon 
river,  falling  into  Lake  Superior,  are  the  principal  streams  of  the  district 
above  described.  Tlieir  sources  are  generally  either  swamps  or  lakes, 
and,  as  they  wind  their  courses  through  the  district  with  intervals  of 
gentle  and  rapid  current,  they  frequently  pass  through  other  Jakes  and 
down  ledges  of  rocks  by  rapids  or  falls  of  various  heights^  which  form 
good  sites  for  hydraulic  power. 

The  largest  of  the  fells  of  the  Peshakumme  river  is  a  few  chains  above 
its  junction  with  the  Menomone^iver,  and  is  estimated  at  24  feet.  At 
this  place  a  depot  of  provisions  was  made,  from  which  supplies  werQ  ob- 
tained by  the  packmen  for  nearly  the  whole  survey;  and,  to  facilitate 
their  movements,  two  trails  were  marked  from  the  depot^^ne  northeast- 
iriy,  about  18  miles  to  the  east  boundary  of  township  43  north,  range 
i9  west;  and  the  other  northwesterly  to  the  south  boundary  of  township 
12  north,  range  31  west. 

This  river  is  frequently  ascended  by  the  Indians  in  bark  canoes,  ma- 
Ling  many  portages  into  the  west  part  of  township  48  north,  range  31 
vest,  from  which  place  a  portage  trail  leads  to  Keweenaw  bay  of  Lake 
Superior. 

The  Mesqiiacumecum  river  is  also  frequently  ascended  by  the  Indians 
11  birch  bark  canoes,  into  township  46  north,  ranfite  34  west,  frorii  which 
>lace  a  trail  leads  to  Keweenaw  bay;  and  the  Brula  river  is  ascended  in 
ike  mannet  into  Lake  Brula,  from  which  two  trails  lead  to  Keweenaw 
yay — one  direct;  the  other  by  way  of  Lac  Vieux  desert. 

Fort  and  Cedar  rivers  in  the  southeast  part  of  the  district,  and  Dead 
-iver  in  the  northeast  part,  are  streams  of  minor  importance,  with  alter- 
nating, gentle,  and  r^tpid  currents,  and  with  but  few  feUs  suitable  for 
lydraulic  puqx>ses.  The  best  falls  for  such  purposes  that  were  observed 
>n  these  streams  may  be  found  on  the  west  branch  of  Cedar  river,  a  few 
chains  north  of  the  south  boundary  of  townslup  42  norths  range  28  west^ 
>n  the  southeast  quarter  of  section  31. 

As  some  of  the  sources  of  all  the  above-mentioned  streams  are  in 
swamps,  they  are  more  or  less  colored  by  vegetable  matter;  but  the  quality 
yf  their  water  is  proved  to  be  good  by  the^  multitudes  of /  speckled  brook 
trout  that  are  found  in  them,  weighing  from  half  a  pound  to  two  pounds 
iach. 

flakes  Brula  and  Chegagon,  and  many  others,  have  deep  and  clear 
iraler. 
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Soil  and  timber. 


«« 


The  soil  of  the  uplands  of  this  district  is  generally  a  sandy  loam,  aal  |^ 
on  the  most  elevated  places  it  is  thin,  in  consequence  of  the  neara^ 
proach  of  the  rocks  to' the  surface.  In  some  places,  the  rocks  ard  ban, 
in  others,  only  covered  with  moss  add  vegetable  matter.  With  this  «• 
ception,  the  soil  is  for  the  most  part  sufficiently  deep  and  rich  to  be  pti- 
ductive,  and  in  some  of  the  valleys  it  is  of  very  good  quality.  But  the 
soil  of  the  spruce- pine  plains,  delineated  i3n  the  map,  is  light  and  sandy. 

The  upland  ia  variously  timbered  with  sugar  tree,  white  and  yellof 
birch,  hemlock,  fir,  pine,  spruce,  cedar,  ash,  ironwood,  &c.;  and  the 
swamps  are  timbered  with  white  (»dar,  spruce,  tamerack,  and  aider. 

On  nearly  all  the  small  streams,  old  beaver-dams  are  frequently  found, 
a  portion  ojf  which  have  been  removed  by  the  floods,^  since  their  originil 
builders  and  supporters  have  been  taken  by  the  hunters.  A  few  beaver, 
however,  have  escaped  their  pursuers,  and  now  peaceably  maintain  thelt 
works. 

Many  of  the  drained  beaver-ponds  have  become  meadows,  |iDin  whidi 
several  tons  of  bluejoint  or  marsh  grass  may  be  annually  cut  Thae 
meadows  are  often  bordered  by  alder  thickets.  « 

The  best  portions  of  this  survey  for  agricultural  ptirposes  are  the  foUow- 
ing  townships,  viz: 

Townships  42  north,  in  ranges  32,  3*,  34,  and  35  west. 
"         43      '<  <'      32, 33, 34,  and  35     '< 

<«         47      «  "      27  and  28  " 

.  <'         48      «  '^      27  and  28  <' 

49  <^  <'      32, 33, 34,  and  35    ^< 

50  "  '<      29,  30,  31,32,  33,  34,  and  35  west. 
Making  twenty-three  townships. 
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Descriptive  geology. 

Before  entering  upon  the  descriptive  geology  ef  the  district  surveyed 
it  may  be  useful  to  take  a  brief  view  of  the  extent  of  the  geological  formi- 
tions  and  system  of  uplifts  of  which  this  district  forms  a  part,  and  its  po- 
sition in  relatibn  to  the  same. 

Extract  from  Professor  Hitchcock's  Elementary  Geology,  1S45,  pages 
329,  330: 

<^0n  die  north  shore  of  the  St.  Lawrence  are  two  ranges  of  mountains, 
running  parallel  to  the  river — one  at  the  distance  of  1,5  or  20  miles,  ani 
the  other  200  miles  distant.  On  the  west  side  of  Laka  Champlain  is  a 
remarkable  development  of  these  mountains,  in  Essex  county,  in  Net 
York,  where  they  rise  to  the  height  of  5,400  feet. 

<*Froiii  Essex  county,  these  mountains  stretch  to  Kingston,  in  Upps 
Canada,  where  they  become  blended  with  another  low  range,  which  has 
been  traced  along  the  northern  shore'  of  liakes  Ontario  and  Huron,  and 
to  the  west  of  Lake  Superior,  and  probably  extend  nearly  or  quite  to 
the  Rocky  mountains.  I 

'*The  mountains  in  Essex  county,  on  the  west  of  Lake  Champlain, 
are  composed  chiefly  of  Labrador  felspar  and  hyperUhene  rock,  similar 
to  the  rocks  in  the  northern  part  of  Lower  Canada  and  the  coast  of  Lab- 
rador; and  a  similar  rock  is  found  north  of  the  lakes  in  Upper  Canada; 


84d  [1] 

1  occupying  a  large  space  south  of  Lake  Superior ^  in  the  western  (north- 
l}  peninsula  oi  Iffichigan;  so  that  probably  they  may  form  a  connected 
ige  almost  to  the  Mississippi.  Nearly  all  the  rocks  in  Upper  Canada 
3ear  to  be  primary." 

rhe  district  surveyed  is  situated  on  the  southerly  side  of  this  widely- 
«nded  range  of  primary  rocks,  south  of  Lake  Superior,  between  lati- 
[es  45°  53'  and  46°  45'  north,  and  upon  the  most  elevated  region  be- 
^u  Lakes  Michigan  and  Superior;  and,  with  small  exceptions,  it  varies 
height  above  the  sur&ce  of  these  lakes  from  400  to  1,200  feet,  and 
m  the  lowest  points  in  the  basins  of  Lakes  Michigan,  Huron,  and  Su- 
■ior  from  2,200  to  3,000  feet. — (See  Geological  Report  of  Michigan, 
39^,pages51,  53,  54.) 

These  depressions,  though  filled  with  fSresh  water  to  the  depth  of  1,800 
It  or  more,  are  1,200  feet  below  the  surfece  of  the  Atlantic,  and  being 
^refore  the  more  wonderful  and  interesting,  should  be  taken  inta  coa- 
leration  in  estimating  the  inequality  of  the  land  surface  of  this  i^egion. 
It  may  be  worthy  of  note  here^  that  these  great  lakes  are  situated  along 
in  the  vicinity  of  the  southern  limit  of  the  great  primary  range  of  rocks 
3ve  referred  to. 

Leaving  these  general  remarks,  the  geological  features  of  the  district 
rveyed  will  be  considered. 

This  district,  as  before  observed,  is  bounded  north  by  the  fifth  conrec- 
n  line,  south  by  the  fourth  correction  line  and  the  Brula  river,  east  by 
iges  23  and  26,  and  west  by  range  87,  embracing  about  one  hundred 
unships  of  land,  mosdy  over  primary  rocks,  which  may  be. regarded  bb 
K)utherly  portion  of  the  great  system  of  uplifts  of  primary  rocks  already 
erred  to.  Specimens  of  the  principal  rocks  and  minerals  found  in 
ery  part  of  this  district  have  been  collected,  and  their  names  and  locali^ 
s  are  entered  in  the  tabular  statement  at  the  close  of  tho^  remarks. 
This  will  avoid  much  detail  in  regard  to  the  character  and  boundary  of 
3  various  rock  formations  within  the  district. 

Within  the  boundaries  of  this  survey  are  fouiid,  occupying  areas  of 
nous  dimensions,  granite  and  sienite,  talcose  and  argillaceous  alates, 
^enstone  and  hornblende  slate,  mica  slate  and  gneiss,  coarse  sandstone, 
ciferous  sandstone,  encrinal  limestone,  red  sandstone  and  red  clay, 
ft,  magnetic  iron  ore,  &c.,  which  will  be  briefly  described  in  the  order 
re  given.  The  boundaries  and  localities  of  the  above  named  rock<»  are 
Lwn  in  colors  and  named  on  the  map  accompanying  this  report. 

Granite  and  siemle^ 

These  rocks  occupy  an  area  of  about  twenty- two  townships  on  the 
rtheast  part  of  the  survey >  between  the  fifth  correction  line  and  the 
ith  boundanr  of  townships  45  north,  and  ea»t  of  range  32  west,  in  a 
iesof  irregular  uplifts,  firequently  fonning  high  cliffs  and  sloping  ledges 
the  most  elevated  portioa  of  this  district.  They  also  occupy  a  small 
Lce,mc8tly  in  townships 41  north,in  ranges  28  and 29  west.-^(Seemap.) 
These  rocks  gradually  pass  into  each  other,  and  are  quite  variable  in 
5  proportions  of  their  mineral  composition.  The  middle  portion  of  the 
mitic  uplifts  is  composed  of  quartz,  felspar^  mica,  and  hornblende, 
^re  or  less  granular.  In  some  places.it  is  quartzose,  in  others  fel- 
ithic,  of  a  gray  or  reddish  color.     The  most  prevailing  exceptions  to 
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this  is  an  increase  df  hornblende,  and  a  decrease  of  mica,  fbrmiiKt 
sienitic  granite.  A  still  further  change  is  seen  on  the  northerly  pork 
of  the  granitic  range,  where'  the  roc)cs  are  composed  of  quartz,  felsjtt, 
•and  hornblende,  forming  a  sienite.  In  some  ledges  the  hornblendeij  u 
much  increased,  and  the  rock  becomes  a  sienitic  greenstone.  Thisi> 
riety  sometimes  passes  inte  a  hornblende  rock. 

In  addition  to  the  above  varieties,  there  was  found  in  a  few  placesi 
granulite  composed  of  quartz  and  felspar,  and  less  irequendy  massii^ 
quartz  and*  felspar. 

A  gneissoid  structure  of  the  above  described  rock  was  often  visibk: 
also  quartz  veins  were  frequendy  seen  from  a  line  to  two  feet  or  morek 
width,  and  not  unfrequently  veins  and  dikes  of  trap.  In  fact,  theob^ 
server  will  not  fail  no  notice  the  trappose  appearance  of  the  rock  in  am] 
places. 

Talease  and  argiUaceous  skUes.  , 

These  slates  are  best  developed  on  the  metamorphic  district,  within  tk 
granitic  radge  already  described — townships  47  and  48  north,  ranges  21 
28,  and  29  west,  (see  map) — and  argillaceous  slates  in  parts  of  townsli^ 
42  and  43,  ranges  29,  30,  31,  32,  33,  and  also  in  the  north  part  of  toifr 
ship  50  north,  ranges  32  and  33  west.  The  first  of  these  is  ad  extena^ 
of  the  metamorphic  rocks,  referred  to  in  my  geological  report  of  1845,  on  ni 
in  the  vicinity  of  Dead  riv«r  of  Lake  Superior*  On  this  survey,  the« 
rocks  are  bounded  by  the  granitic,  on  the  north,  west,  and  south,  ami 
taken  in  connexion  with  those  described  in  1845,  form  agroupueariyi 
quite  surrounded  by  them,  into  which  they  pass  by  an  almost  insensU 
gradation.  They  dip  variously  at  a  high  angle,  generally  confomiingi 
the  surrounding  granites,  or  flanking  the  numerous  protrusions  of  greei^ 
stone  within  their  boundary.  They  appear  like  the  remnants  of  overb 
ing  rocks  among  the  greenstone,  which  have  escaped  the  denuding  effect 
of  causes  that  partially , stripped  this  region  of  similar  rocks  previous! 
the  completion  of  its  pre^nt  elevation. 

The  talcose  slates  are  of  many  varieties,  such  as  would  result  fi« 
their  passing  into  argillitic  and  into  hornblende  slates.  Steatite,  asso<^ 
ted  with  magnetic  iron,  Was  found  on  the  south  boundary  of  townsbi 
48  north,  range  28  west,  17.50  west,  on  the  south  side  of  section  £ 
For  the  localities  of  various  rocks,  &c.,  see  tabular  statement. 

On  this  prt  of  the  survey  quartz  veins  were  frequently  seen  traversin; 
the  rocks,  but  no  one  was  observed  to  be  metalliferous.  Magnetic  iron  ok 
in  beds,  however,  abounds  here,  and  will  be  described  further  on. 

The  argillaceous  slates  alluded  to  in  townships  42  and  43  north,  tf 
generally  overlaid  by  deep  drift;  their  boundary,  therefore,  could  not  b< 
satisfactorily  defineci.  West  of  the  Peshakumme  river  these  slates  ^ 
peared  to  have  undergone  considerable  change  by  igneous  action,  as^ 
were  often  associated  with  an  oxide  of  iron;  but  east  of  the  Peshakuai[9(| 
no  change  by  igneous  action  in  the  slates  was  observed,  and  on  this  m 
they  have  generally  a  reddish  color.  I 

They  dip  variously  at  a  high  angle,  and  are  supposed  to  conform  iff- 
the  greenstone  on  the  north  and  west,  and  to  overlie  or  pass  into  ^  . 
mica  slates  on  the  south;  and  in  their  middle  {lortion  they  dip  about  9(F; 
with  strike  nearly  east  and  west. 
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The  other  locality  of  argillacous  slates,  as  before  mentioned,  is  found 
I  the  north  part  of  township  50  north,  ranges  32  and  33  west. — (See  map.) 
These  slates  are  also  overlaid  with  de^p  drift;  their  boundary,  there- 
re,  may  not  be  very  accurately  defined  on  the  map.  They  are  of  a  dark 
■own  color,  and  generally  dip  to  the  northwest.  They  appear  to  pass 
to  hornblende  slate  on  the  south,  and  into  novaculite  or  whetstone 
Site  on  the  north;  on  the  west  they  are  probably  in  junction  with  the 
ci  sandstone. 

Greenstone  and  hornblende  date. 

These  rocks  occupy  a  larger  area  in  the  districts  surveyed  than  any 
lier  class  of  rocks.  They  extend  from  the  granitic  and  other  rocks  east 
rthem,  westward  beyond  the  survey.— (See  their  outline  on  map.) 

The  greenstone  and  hornblende  slates  form  a  less  broken  surface  than 
le  granitic  range;  and  next  to  it  \s  the  most  elevated  range  on  this  dis- 
ict,  having  an  estimated  altitude^  in  many  places,  of  from  1,000  to  1,100 
^t  above  Lake  Superior.  •     ■  ■    ^ 

'ITiese  rocks  are  frequently  seen  in  the  beds  and  banks  of  s^treams,  i^nd 
L  ridges  and  conical  hills  of  various  heights,  often'  forming  precipitous 
dge^  upon  their  sides. 

The  greenstone  of  this  region  is  generally  more  or  less  granular  and 
enitic,  with  a  dark  green  color  when  moist;  its  composition  is  horn- 
ende,  felspar,  and  quartz — the  former  mineral  greatly  predominating. 
I  some  places  the  felspar  and  quartz  -are  nearly  or  quite  wanting,  leav- 
g  a  granulated  hornblende  rock.  Another  variety  of  this  rock  was  fre- 
lently  seen,  which  is  composed  of  the  same  ingredients,  but  very  fine 
aioed  and  compact,  and  having  frequently  a  laminated  or  slaty  struc- 
re,  the  cleavages  of  which  generally  dip  from  the  granitic  rocks  at  a 
ry  high  angle. 

Some  of  these  hornblende  slates  have  in  their  seams  and  cleavages  a 
Jcy  lustre,  from  the  presence  of  mica  or  talc  in  very  fine  grains. 
All  of  these  rocks  are  traversed  by  many  quartz  veins,  from  a  line  to 
ar  feet  or  more  In  width,  and  with  still  larger  veins  and  dikes  of  more 
cent  trap  rock.  This  range  is  supposed  to  become  blepded  with  the 
ip  range  of  Keweenaw  point  as  it  passes  under  the  red  sandstone  lying 
aween  them,  and  probably  further  west  the  two  are  united  in  one  range. 

Mica  slates. 

These  slates  stretch  along  the  southerly  side  of  the  argillaceous  elates 
1  the  south  part  of  the  survey.  They  extend  from  the  Brula  river  on  a 
3urse  ENE.  for  about  22  miles,  in  townships  41  and  42  N.,  ranges  29, 
9,  31,  and  32  W.,  and  have  an  average  breadth  of  about  four  miles. 
3^  map.) 

The  mica  slates  are  supposed  to  dip  northerly  under  the  argillaceous 
ates  at  a  high  angle,  varying  at  the  surface  from  45^  to  8(P. 

This  rock  is  composed  of  mica,  quartz,  and  felspar.  Its  laminae  are 
ndalating  or  w'aved;  but  its  cleavages,  on  a  large  scale,  are  even  and  reg- 
lar. 

These  mica  slates  are  best  developed  on  the  south  boundary  of  town- 
iip42  N.,  ranges  31  and  32  W.,  in  thabeds  and  banks  of  the  Peshap 
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kumme  and  Mesqua-cum-a-cum-sepe,  and  at  the  &Ils  near  the  joneiiQfl 
of  the  latter  stream  with  the  Brula  river. 

These  siates  gradually  pass  into  hornblende  slate,  or  a  rock  resemUisf 
greenstone  on  the  south,  and  in  their  extension  east  of  the  Peshakunuae 
river  they  gradually  change  to  the  character  of  gneiss,  until  lost  \xm 
the  sandstone  east  of  it. 

Coarse  sandstone. 

This  sandstone  commences  on  the  west)  at  the  easterly  extension  of 
the  mica  slates,  where  it  is  miich  changed  by  igneous  action;  it  flanb 
the  greenstone  and  granites  on  the  northwest,  and  dips  under  or  ps9se 
into  the  calciferous  sandrock  on  the  southeast.  This  is  a  coarse  quait^ 
ose,  generally  reddish,  but  in  some  places  mottled,  in  others  of  a  yd 
lowish  white.  It  is  generally  overlaid  by  deep  drift,  and  therefore  m 
seen  under  circumstances  sufficiently  favorable  to  determine  its  strike  aoe 
dip  accuratdy;  and  for  the  same  reason  the  boundaries  of  this  rock, s 
drawn  on  the  map,  can  only  be  considered  as  an  approximation  to  am 
racy. 

Calciferous  sandstone. 

The  northwesterly  boundary  of  this  rock  flanks  the  above  describee 
sandstone,  and  the  greenstoneand  granites,  on  the  southwest;  it  dips  moit 
rately  SSE.,  and  gradually  passes  into  or  under  the  encrinal  limestonet 
the  southeast,  having  a  breadth  of  about  13  miles  on*  the  east  boundary tfj 
range  27  W. — (See  map.) 

This  calciferous  sandrock  nearly  runs  out  near  the  south  boundary d 
township  42  N.,  ranges  27  and  28  W.,  where  it  gradually  lojes  its  cht 
acter,  and  is  interrupted  by  a  protrusion  of  granite,  which  extends  sout^ 
west  over  the  4th  correction  line.  To  the  southeast  of  the  granites  (1» 
calciferous  sandrock  maintains  its  character,  but  the  narrow  strip  on  tk 
northwest  of  the  granite  is  nearly  destitute  of  lime,  and  appears  likei 
coarse  sandstone.    No  fossils  were  discovered  in  this  rock. 

Encrinal  limestone. 

Tills  limestone  flanks  the  above  described  calciferous  sandstone,  d 
occupies  the  remainder  of  the  district  surveyed  in  a  southeasterly  directioe 
and  in  that  direction  extends  nearly  or  quite  to  Green  Bay.  This  is  t 
valuable  lime  rock-r-well  stratified  and  jointed— and  has  a  moderate  # 
SSB.  Its  fossils  are  encrinites,  orthocra,  fucoides,  and  other  maris^ 
shells. 

It  may  be  worthy  of  note  here,  that  it  is  supposed  that  the  igneoi 
rocks  approach  near  the  surface  of  the  lime  rocks  in  several  places,  fios 
the  fact  that  the  lime  rock  dips,  in  some  places,  with  an  unusual  angkiiL^ 
all  directions.  Within  the  space  of  one  mile  or  less;  and  also  from  tk 
great  aberrations  of  the  needle  on  and  about  these  places.  On  thesoui 
boundary  of  township  41  N.,  range  27  W.,  section  36,  the  magneS 
needle  was  turned,  by  local  attraction,  in  every  possible  direction.        W 

This  probably  indicates  that  the  igneous  or  meta,morphic  rocks,  witiii'^ 
bed  of  magnetic  iron  ore,  are  near  the  surface.  « 
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Red  sandstone  and  red  x:iay. 

;  red  sandstone  of  Lake  Snperior  is  supposed  to  Occupy  a  small  space 
f  northwest  comer  of  this  oistrict;  which  lies  too  low  beneath  a  deep 
te  of  red  clay  and  sand  to  be  seen,  except  in  a  few  places;  it  is, 
>re,  difficult  to  define  its  junotion  with  the  greenstone  and  slates  on 
ntheast.-— (See  map.)  : 

clay  is  ofien  seen  on  this  part  of  the  survey  in  the  b^nlcs  of  deep 
s  and  valleys  of  streams,  overlaid  by  a  deposite  of  silicious  sand,  of 
imated  average  depth  of  7Q  or  80  feet.^ 

tt  the  sandstone-above  named  rests  upoQ  the  greenstone  trap,  is  in- 
froih  the  protrusion  of  this  rock  in  severdl  places  through  the  above 
ined  deposites;  the  most  remarkable  one  of  whicfr  is  known  by 
me  of  Silver  mountain,  situated  on  the  east  boundary  of  township 
,  range  36  W.,  on  the  line  between  sections  1  and  6/  This  is  an 
d  knob  or  hill  of  200  or  250  feet  in  height,  having  an  area  at  its 
f  about  200  acres;  the  southeasterly  side  of  which  is  nlostly  a 
precipice,  f rom ^  to  120  feet  in  height)  but  its  northwesterly  side  is 
B  precipitous. 

s  mountain-like  mass  of  greenstone  trap  is,  to  some  extent,  metal- 
b;  in  nearly  every  part;  traces  of  the  gray  sUlphuret  of  copper  were 
mt  no  well-defined  and  productive  vein  was  iound.  On  its  south- 
y  side  two  or  three  imperfectly  formed  veins  of  quartz  and  calca- 
ipar  were  seen  associated  with  the  gray  sulphuret  of  copper;  and  in 
>laces,  with  slight  traces  of  green  carbonate  of  steatite, 
geon  river  hIso  passes  over  trap  rocks,  by  falls  and  rapids,  about  three 
3SE.  of  Silver  mountain,  in  township  49  N.,  range  35  W. 

.V.  •  ^ 

Drift. 

!  drift  of*this  distHct  is  composed  of  sand,  gravel,  and  boulders — 
tally  derived  from  the  Tdcks  which  abound  here,  and  to  the  north- 
^this  survey  the  latter  is  found  of  various  sizes,  from  a  few  inches 
he%  or  more  in  diameter^ 

i  spruce- pine  plains  delineated  on  the  map  have  a  deep  deposite  of 
18  sand,  which  appears  in  a  more  stratified  order  than  the  ordinary 
r  this  region  of  country.  . 

Iron  ore  bsds\ 

rteen  beds  of  magnetic  iron  ore  wer^  found  within  this  survey,  lo^ 
IB  follows: 

\  first  bed  discotered  of  this  ore  was  found  while  travelling  from  the 
kiimme  falls,  near  the  Menomonee  river,  east  to  Port  river>  before  it 

irveyed^in  May  last,  but  was  not  discovered  again  during;  the  sur- 

...  .      .  -  \ 

believed,  however,  that  this  bed  of  imn  ore  id  not  &r  distant  firom 
mer  of  townships  41  and  42  N.,  between  ranges  29  and  30  W. 
^  found  in  a  low  ridge  about  three  chains  wide;  course  WNW. 
idge  appeared  to  be  nearly  one  mass  of  iroA  ore,,  stratified  and  jointed; 
uently  it  may  be  quarried  with  ease. 

B  ore  has  generally  a  granular  or  micaceous  stiu^ture,  but  specular 
Part  ii— 64 
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varieties  sometimes  occur;  color  iroo-blacky  passing  into  steel-gray;  laatKi 
"when  fresh  broken^  metallic,  but  soon  oxidises  when  exposed  to  the  atmo- 
sphere. 

This  is  supposed  to  be  an  extensive  and  rich  bed  of  iron  ore.  Tk 
variation  of  the  needle  was  taken  on  the  east  side  of  the  ridge  at  the  cros- 
ing  of  a  hunter's  trail,  and  its  north  end  stood  S.  62P  E.  Three  or  im 
miles  west  of  this^  on  the  north  side  of  a  ridge,  n^ar  a  cedar  swampi  the 
variation  was  N.  45^  3(y  W.;  probably  in  this  vicinity  may  befooiid  an- 
other extensive  bed  of  similar  iron  ore. 

The  second  bed  of  magnetic  iron  ore  was  found  on  the  east  botiiidaif 
of  township  46  N.,  range  30  W.>  sections  1  and  6^  along  the  aoutbw^^ 
shore  of  a  small  lake  on  the  Peshakumrae  river.  * 

The  extent  of  this  iron  ore  bed  b  not  known.  It^  however,  boiden 
the  southwest  side  of  the  lake,  from  twenty  to  fifty  feet  in  height.     It  is 

Senerally  stratified  and  jointed,  and  therefore  it  may  be  quarried  with  ease; 
ip  80^  SSE.;  color  iron-black,  passing  into  steel-gray;  lustre  metaUk^ 
fresh  fractures  often  resembling  very  fine* grained  c^t^iron.  Speciinev 
of  specular  iron  ore  were  found  in  the  lower  part  of  the  bed,  near  the 
lake.  There  is  a  good  water-power  on  the  river  at  the  northwest  end  of 
the  lake. 

The  third  bed  of  magnetic  iron  ore  was  found  on  die  east  bonodary  •( 
township  47  N.,  range  29  W.,  68  chains  and  $0  links  north  on  the  est 
side  of  section  13.  in  a  ledge  or  cliff  feeing  the  southwest,  and  in  heigh 
from  twenty  to  fifty  feet.  This  ledge  of  ore  is  stratified  and  jointed,  aiid 
dim  NE.  46^;  and  in  quality  it  is  similar  to  that  last  above  described. 

The  extent  of  this  ore  bed  is  unknown ;  but  it  was  seen  along  the  ledge 
for  about  twelve  chains.  At  about  thirteen  chains  to  the  8SW.  finom  the 
section  line  at  the  ledge  above  named,  and  near  the  north  side  of  a  smal 
lake^  there  is  a  knob,  about  thirty  feet  in  height,  of  micaceous  oxide  of 
iron,  and  probably  there  is  much  more  iron  ore  in  this  vicinity. 

The  fourth  bed  of  magnetic  iron  ore  was  found  near  the  aonth  boami' 
ary  of  towniship  48  N.^  range  28  W.,  on  section  4,  sixty-two  chains  we« 
on  south  side  of  section  3§,  and  four  or  five  chains  south  of  line,  ini 
knob  fifty  feet  in  height.  This  knob  of  iron  ore  appeared  to  be  stnth 
fied  and  jointed,  and  much  resembles  a  reddish  brown  hematite.  It  is? 
however,  in  some  places,  micaceous  or  granular,  and  aasociated  wiA 
quartz,  more  or  less.  Lustre  sub-metallic,  and  it  slightly  attracts  tk 
magnet. 

The  fifth  bed  of  iron  ore  (magnetic)  was  found  on  the  south  bonndaij 
of  township  48  N.,  range  29  W.,  fiftyoiie  chains  and  fifty  links  west  on 
south  side  of  section  32;  at  forty  chains,  variation  17^  W.;  at  forty-^eveo 
chains,  variation  47^  E. ;  at  fifty  one  chains  and  fifty  Imka,  ascend  ridgeol 
iron  ore  eight  feet  in  height;  couife  WNW«;  at  seventy-five  chains,  lean 
iron <Qie  bed;  course  WMW. 

This  tfon  ore  bed  is  very  extensive,  and  quite  variable  in  richness  Id 
different  |K>rtions  of  its  outcropping   surfece;  structure  granular;  color 
ii^n-gray^  or  black;  lustre  in  fresh  firactures,  qietallic;  highly  magnetic  1 1 
and  sometimes  possessing  polarity.  f  ii 

The«ixth  bed  of  magnetic  iron  ore  was  found  on  the  south  boundaiT  'ji^ 
of  township  48  N.,  range  30  W.,  thirty-five  chains  west  on  south  siderf 
section  35,  and  one  chain  south  of  line,  in  a  knob  twenty  feet  in  hetgh*  ^ 
It  appeared  to  be  stratified  md  jointed^  and  dips  £S£.  80^  in  the  no  i^ 


851  [  1  ] 

►f  Teins,  or  interstratified  with  granite  rocks.  It  is  high]y  magnetic^  and 
noch  associated  with  its  containing  rock.  From  the  great  aberrations  of 
he  needle  in  this  vicinity,  it  is  believed  that  large  bodies  of  iron  ore  will 
ye  fimnd  not  &r  distant 

Tlie  seveiith  bed  of  magnetic  iron  ore  \v;as  found  on  the  south  bound* 
uy  of  township  48  N.,'  range  90  W.,  fifty  chains  west  on  south  side  of 
teetioii  34,  in  aesocnding  a  hill ;  (?oorse  SW.  This  ore  has  a  granular 
tnictove;  color  dark  Inrown.  It  was  nqt  seen  to  a  great  extent;  but  from 
he  aberrations  of  the  needle,  and  other  indications,  it  was  believed  that 
aige  quantities  of  ore  were  not  &r  distant. 

The  eighth  bed  of  magnetic  iron  ore  was  found  on  the  south  boundary 
>f  township  44  N,,  range  31  W«,  eleven  chains  west  on  south  side  of 
leetion  33,  iti  a  ridge  fifty  links  south  of  line;  at  twenty-nine  chains,  on 
ridge  of  same  ore  ei^htv  feet  in  height;  course  N.  and  S. 

This  is  supposed^  to  be  a  very  extensive4K)dy  of  iron  ore.-  It  is  much 
tsBOciated  with  quartz,  or  interslratified  with  it.  Its  structure  is  granular 
ind  compact^  color  iroa-gray;  lustre  meta^ic;  and  where  most  pure,  it  is 
riighdy  magnetic* 

The  ninm  bed  of  magnetic  irot\  ore  was  found  on  the  east  boundary  of 
:owii8hip  47  N.y  range  31  west,  fifteen  chains  north  on  east  side  of  sec- 
ion  25y  in  m  hit!  forty  feet  in  height;  course  NE.  'Vhis  is  a  micaceous 
)xide  of  iron,  considerably,  magnetic.  But  little  of  this  ore  was  seen  on 
the  h'ne;  the  magnetic  observations,  however,  indicate  a  large  amount  of 
>re  not  fer  dtstanC. 

The  tenth  bed  of  magnetic  iron  ore  was  found  on  the  same  township 
xMmdary,  fifty-four  chains  and  seventy  links  north  on  east  side  of  sec- 
ion  24>  in  ihe  bed  and  banks  ^f  a  stream  fifteen  links  wide;  course  NE. 
flits  stream  has  a  fidlof  thirty  feet  over  this  ore. 

The  dieventh  bed  of  magnetic  iron  ore  was  found  on  the  east  boundary 
^f  township  48  N«^  range  31  west,  forty-five  chains  north  en  the  east 
tdeof  aeclion  26,  in  the  south  side  of  a  hill  fifty  feet  in  height.  Dip 
iNE.  85^.    But  iitdeoie  was  seen  here. 

The  tw«lAh  bed  of  magnetic  iron  ere  was  found  on  the  east  boundary 
>f  township  48  N.,  range  5l  W.,  twenty-six  chains  north  on  east  side  of 
ection  24^  in  a  low  lidge;  course  NNE.  This  ore  is  stratified,  and  dips 
iNE.  45^,    It  has  the  appearance  of  being  extensive. 

The  thirteenth  bed  of  magnetic  iron  pre  was  found  on  the  east  bound- 
ry  of  township  45  north,  range  32  west,  sixty-four  chains  north  on  east 
ideof  sectioa  I,  in  a  low  l^ge  five  or  six  feet  in  height;  course  E. 
md  NNW.    Variation  68«  west. 

This  ore  18  stratified,  anid  dips  NNW.  85^.  It  has  ^  dark  reddish  brown 
^or  and  a  granurar  structure;  lustre  metallic.  It  is  not  known  how 
txleBstv«  this  bed  of  ore  is,  in  consequence  of  its  being  for  the  most  part 
»veriaid  with  drifL 

The  fourteenth  bed  of  magnetic  iron^re  was  fourid  on  Uie*  east  boundary 
if  township  41  norths  ran^  29  west,  twenty-fiv^  chains  north  on  east  side 
€  section  12,  in  a  low  ridge.  This  ore  is  stratified,  and  dips  90^; 
tiike  east  and  west.  Its  outcrop  was  seen  only  for  a  short  distance,  but 
i  is  supposed  to  be  an  ^^xtensive  bed  in  this  ridge. 

It  wiU  be  useAii  heie  to  state  that  if  reference  be  made  to  the  ful  lowing 
ftbular  statement  of  minerals,  and  of  the  variation  of  the  needle,  it  Avill 
e  seen  that  at  many  localities  where  no  iron  oro  was  found,  there  were 
imilar  abeiiatioiuiitf  ttie  needle^  aa  at  and  about  the  above  mentioned  ore 
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beds ;  from  which  it  may  be  reasonably  inferred,  that  at  these  localitin 
the  magnetic  iron  ore  is  not  far  distant;  and  probably ,  in  many  of  these 
places  it  is  but  a  few  feet  beloW  the  sur&ce  of  the  ground. 

Hence  it  is  highly  j»x)bable  that  the  recording  of  the  aberrations  of  the  \ 
needle  at  these  places  will  result  in  as  great  a  benefit  to  the  pabHc  as  the  i 
actual  discoveries  of  iron  ore  on  this  survey. 

If  this  should  prove  to  be  t^e  case,  another  great  advantage,  and  one 
not  heretofore  anticipated,  will  result  from  the  use  of  the  sokir  compass  ib 
thd  surveys  for  mines  and  minerals. 

Cr&neral  remarkB. 

Th6  fourteen  beds  of  iron  ore  above  described  are  the  mostiihportant 
ores  of  iron^  for  quantity  and  quality,  discovered  within  the  boBndaries  4 
this  survey;  but  other  locaHties  of  these  ores^  in  apparently  les»  quantities, 
were  often  seen;  Mso  other  varieties  of  iron  ore,  of  less  importance,  wen 
collected  during  the  survey,  which  will  be  noticed'  in  the  tabular  state- 
ment at  the  close  of  these  remarks. 

It  may  be  reasonably  inferred,  that  not  more  than  one^seventh  of  the 
number  of  iron  ore  beds  were  seen  during  the  survey  of  lownshif 
lines;  and  if  this  district  of  townships  be  subdivided  tvith  care,  in  refa- 
ence  to  mines  and  minerals,  six  times  as  many  more  will  probably  be 
found. 

If  this  view  of  the  iron  region  of  the  northern  peninsula  of  Michign 
be  correct,  it  far  excels  any  other  portion  of  the  United  States  in  the 
abundance  and  good  quality  of  its  iron  ores. 

It  is  obvious,  however,  that,  as  a  resoufca  of  weakh  and  profit  to  the 
United  States,  these  iron  ores  and  other  minerals — also  the  many  tracts  ol 
pine  lands,  and  agrieultural  districts,  together  with  extensive  water  pov- 
ers— must  remain  comparatively  useless,  and  these  public  lands  muBt  r- 
main  ansold,  unless  some  measures  be  taken  by  the  general  government  m 
open  one  or  more  communications,  by  ra^  or>macadamized  roads,  througii 
the  iron  region,  firom  some  harbor  on  Lake  Michigan  to  Keweenaw  bay 
of  Lake  Superior. 

If  such  a  policy  be  adopted,  it  would  open  a  new  £ekd  for  enterprise 
and  settlement,  and  would  accomjdish  the  further  object  of  affording  the 
best  facilities  for  communication  wi^h  the  copper  region  of  Lake  Supe- 
nor. 

It  would  also  be  found  of  great  importance  in  a  mttitary  point  of  viev. 
and  as  a  mail  route,  in  case  of  war  with  Great  Britain. 

Of  the  practicability  of  constructing  such  a  road,  it  may  be  safficent  to 
state  that  more- than  on^  feasible  locality  may  be  had,  with  a  good  harbor 
at  both  ends,  and  for  a  macadamized  road  an  abondande  of  the  best  mate* 
rials  for  its  construction  will  be  found  along  a  large  portion  of  the  line  o( 
its  route,  viz:  greenstone  and  sienite,  or  granite. 

The  whole  length  of  such  a  road  would  not  probably  exceed  110  miles 
and  it  would  seem  that  such  a  work  could  be  accomplished  in  a  pofitaUe 
manner  by  some  disposition  of  the  public  lands  through  which  it  maf 
pass.  When  done,  it  woiild  give  the  further  fisu^ilities  of  the  whole  range 
of  the  great  lakes,  and  Erie  canal,  &c.,  for  obtaining  the  neeeissary  sup- 
plies for  working  these  ores,  as  well  as  ipt  the  distribution  of  their  products; 
thus  exhibiting  the  admirable  wisdom  and  goodness  of  the  great  Greatof;  ^ 
in  tihe  arrangement  of  allthings  for  the  best  9o«d  of  :man.    ' 
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Tiabular  staiement  of  the  specimens  collected  on  the  foregoing  survey ^  in 

the  year  1846« 


N&  of 


1 

•1 


4 

5 


in 


Dwtaiioe. 


« 

as 

9 

9S 

10 

25 

4 

11 

Sf5 

12 
13 

25 
25 

14 

24 

15 

12 

16 

17 

18 

12 

18 
19 

21 

12 
12 
12 
12 

123 
34 

I 
1 

1 

24 
36 


36 


12 


1 
1 

36 
36 


Ck».  Uu. 


75 

20 

36 

00 

48 

90 

•, 

e» 

25 

60 

00 

m 

75 

00 

a6 

00 

5 

00 

6 

JO 

l^ 

jOO 

35 

50 

. 

87 

08 

54 

00  . 

S7 

60 

25 

00 

52 

00 

55 

00 

74 

00 

75 

m 

76 

00 

80 

uo 

7 

50 

8 

00 

35 

00 

46 

00 

48 

00 

50 

00 

. 

31 

00 

72 

95 

WiHt  M  99uth  hmndarif  9/  totenAip  41  fMnfJk,  runge  24  west. 

r 

Var.  3  deg.  15  min.  east  Granular  limo  in  bed  of  Fort  river. 
Var.  20  min.  iwest^  Oranitiar4ime  in  bed  of  vtream. 
Vaf.  south  15"deg.  east,  Ghnamilar  liiae  in  bed  of  small  streain. 

•VWtfc,  en  tfut  toymfory  o/*  UnoiMp  41  itortik,  rsi^  27  wetf. 

Qraaulated  limestone  in  low  ledge,  course  east  and  west. 
FVom  boalder  of  sulphuret  of  iron. 

Wtai^  o»  «<mdi  fr««iidsrf  qftoumikip  41  nerfft,  .rsi^c  27  west. 

Qranukted  limestone  ledge,, 2  feet,  course  northeaitt  and 
south  wesL 

Mrik^  on  CMC  boundary  ^  toumi^ji  41  north,  rant^e  28  wesL 

Var.  5  dec.  15  min.  east    Gkanulated  limestone  ia  north 
sideof  Aill. 

Mrtkf  onuut  komnimf  qf  tounukip  41  nartk,  rangi  29  wa^ 

Var.  S  deg.  10  min*  easL    Hornblende  rock,  southeast  side 

ofkpob,  80  feet  high. 
Var.  5  deg.  10  mint  east.    Sienitic  granite,  northeast  side 

ofknob,80  feet  high. 
Var.  5  deg.  10  min.  east.  Sienitic  granite,  top  of  knob,  100 

(bethigh. 
Var.  5  deg.  25  min.  east.    Siemtio  grsnite,  top  of  ridge, 

'Course^east  and  west. 
Var.  5  deg.  25  min.  east  Sienitic ^anite,  north  side  of  ridge. 
Vac.  5  deg.  25  min.  east    Siemtic  graaite,  north  side  of 

knob.  50  feet  high. 
Siemtic  greenstoae,  south  side  of  cidge,  east  and  west,  at 

40  chains,  var.  6  deg.  35  min.  east 
Hor«blande  slate,  associated  with  iron,  strike  east  and  west, 

dip  90  deg.;  at  no  chains,  var.  13  deg.  east. 
GranulitjB,  aouth  side  of  foat  of  hilL 
Hornblende  rock,  s^oead  ledge  8  feet,  norttieast  and  aouth- 

west 
Granite. 

Sienitic  zreenstone,  north  side  of  bill. 
Graniie  knob,  20  feet  i^  height 
Var  10  deg.  30  min.  east    Sieoitie  granite,  traversed  by 

large  verhs  of  quartz. 
Hornblende  rock,  in  low  ledge. 
Sienitic  granite  ledge,  course  east  and  went. 
Hornblende  rock  in.  undulating  land  and  ridges,  course  east 

and  west;  at  40  chaiaii,  var.  9  dee.  10  min.  east. 
Gneissoid  granite,  south  iide  of  hill,  course  east  and  west. 
Sienitic  eranite. 
Gneissoid  granite.  . 

.WetL,  on  ioutk  froi^ndsry  of  township  41  northf  range  29  vbeU, 

Sienitic  granite  right  bank  of  stream,  8  links  wide,eeurse 

southwest.;  at  00  chains,  var.  ^  deg.  east  ' 
Granuliteu  .    - 


«  Section  36,  range  27  west 
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Tabtdar  statement — Continued. 


No.  of 
apecunen. 


30 

31 
38 


33 
34 
35 

sd 

37 

38 


39 

4U 


41 

42 

43 

44 

45 

46 


47 

48 


49 
50 


51 


5d 

53 


On  tection 


35 


35 
33 

98 
40 

50 
00 

33 
33 
33 

60 

68 
98 

50 
95 
50 

39 

40 

00 

3^ 
31 

60 
40 

00 
00 

31 
31 

49 
59 

45 
45 

94 

13 
13 

13 

13 

13 
1 


33 
33 


36 
34 


34 


36 


Distance. 


Oi*.  Oei. 
00    00 


43  50 

6  00 

31  50 

66  95 

78  50 

80  00 

1  90 


15    65 
33    00 


64    00 
55    00 


65    00 


57    00 
3    00 


Var.  40  dee.  30  min.  east.    GaaiaaoM  prMUt*  {mtmy  lov 

knoba  of!) 
Granite  ledge,  north  aide  of  line,  13  leet  high,  ea»(  and  wfA. 
Yar.  40  deg.  30  min.  eaat.    Sienicie  isramie,  with  aulphom 

of  iron  in  ledge,  80  linka  aoiMk  of  Hae,  €^  feet  ua  haighi; 

oourae  eaat-eBd  weat. 
Same,  in  ledge  30  feet  high,  eourae  weal-north  west. 
Sianitic  greenaionc,  with  awphuret  of  iron  in  knob, 
Sienitie  granite  i»  Ie4^  eooth  of  line  C&  Ihal,  eovra*  yn^ 

aouthweat ;  at  no  chaioa^  var.  4  deg.  50  min.  easL. 
Var»  4  deg.  10  min.  eaat.    Micaceona  hovnUende  alata,ii 

knob. 
OtMhite  north  waat  aide  of  hill  y  eoorae  aootlbveBt.. 
Var.  5  d^g.  5  min.  esat.    Pine-grained  %tmfft»t«i,  S  chw 

north weat  top  of  ledge  about  100  feet  in  height ;  eaoar 

aoothweat. 
Qneiaaoid  granite,  dip  40  d^.  north  waat ;  daacan4  hUL 
Brown  quansit^  or  altered  awidatooo;  aseeod  ledge  of  I^ 

ftet;  coaraeaoothweat 

AWlA,  a*  earf  Wmldary  tfiewwMp  41  n^Hk^  rm^t  30  wd. 

Sirnitic  greenaione,  outcrop  of.     At  40  ^ahaa,  var.  5  de;. 

95  min.  eaat 
Granite,  aacend  ledge  8  feet ;  eo^iraa  eaat  and  west. 
Sienitie  greenaartne,  aaee »d  ledge  90  feet  y  coui^e  eaat  tak 

weat ;  at  40  cKaina,  var.  S  deg.  S^  min   eaet^ 
Granite  and  pjrilea  of  iron,  aaeend  Mge  50  feet ;  eoanr 

eaat  and  weau 
Micaceoua  hornblende  alate^  aacend  ledga  IS  feet ;  coin* 

eaat  and  wear. 
Var.  4  deg.  30  min.  eaa^ 
Var.  4  deg.  30  min.  eaaL  Gknygvanite..  IMhMiyainulerladlf* 

eaon  aame  vection. 

Wni,  &m  3auth  howni&rftftmtmkif  49  iMrA,,re^ga  94  wc^ 


Var.  5d^.  eaat.    Liraeatone  ^leail,  antlkocera,  lirom  r^ 

bank  <n  the  Escohawba  riv^r. 
Var.  4  de£.  45  min.  eaat.    Granulated  Irmcetone  in  ^>ed  if 

atream,  6U  linka  north  of  line,  co»fae  aomheaait. 

^vrth^  on  easf  ftMmdary  0/  fawnjJkip  43  nor%  rtmgf  35««t 

Granulated  limeatone  in  bed  of  atreana,  lOUnka  aootheMt 
Var.  4  deg.  eaat.    Granulated  liraeatone  m  bed  of  atieafl^ 
60  linkii  eaat. 

We^y  tm  toyith  b<mndaryoftown$kii^  4*2  mortkf  Tmg$  95  wot 

Granulated  limeatone.    No  other  ontcrop  on  thia  townabip 
line. 

Mfrlhf  <m  fast  btmndtmf  qfttiwMkip  43  nora,  rai^  38  iMsf. 

Sienitie  cranita  and  ereenatone,  50  linka  weal  of  lint, '»     I 

knob  14  fVet  in  hrit^hL 
Gneiaaoid  granite,  in  knob  9  feet  high. 


\ 
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No.  of 
•pecioiea. 


M 


5€ 

57 


58 


61 

£2 
63 
64 


67 


71 


72 

73 

74 

75 


75 


I 


OdMcdon 


3$ 
35 
3S 
33 
32 


3S 

34 


26 
1 

34 
35 


33 


\  : 


DiatABoe. 


Chi.  Uci. 

10  50 
15  00 
48    00 

7    00 
29  (6756. 


20    00 


24 

25 

27 
29 

50 

00 

24 

40 

.25 

24 
24 
13 

35 
42 
32 

00 

00 
00 

13 

40 

00 

13 
13 
12 

60 
75 
30 

00 
00 
00 

12 

12 

1 

42 
fiO 
39 

54 
50 

00 

36 


35    00 

75u>80e 


70  00 
80  OU 
42    20 


75    25 


€4    85 


Wluif  #«  fOKlA  VvMubry  ^towfuhip  42  north,  rangt  28  loetf. 

Gneisaoid  i^nit^  and  rreenstohe,  in  lour  1(n«b, 

Same,  in  knob  20  feet  ni^h,  in  avurnp. 

Qneta^otd  granite,  in  knob  18  feet,  100  linki  •oath  of  line. 

Qranalite«  in  low  rtd|^e  near  aurfao^ 

Goebaoid  sranite,  or^ranalite. 

iVorfAf  fm'eMt  hounimry  oftowiMp  42  nordk,  rai^t  29  wat, 

Caleifcrena  nndttone ;  mottled,  aftd  some  changed  by  ig* 

neoue  action. 
Same,  near  Cop  of  kin  200  feet  Msh,  course  east  and  vest 
Sienitic  granite  and  greenstone^  asoend  ledge ;  eoane  east 

and  west.. 
Sienitic  gr^nstone  and  hornblende,  asceinl  todge  12  feet ; 

coarse  eafA  and  west. 
Sienitic  greenstone,  and  some  magnetic,  south  side  of  knob. 
Compact  greenstone  ledge,  30  feet  north  side  of  knob. 
Sienitic  irreenstone,  with  veins  of  quartz ;  knob  40  feet;  at 

40  chains,  var.  4  de£.  easL 
Sienitic  gusenstone  and  pyrites  of  iron,  4  chains  west  of 

line. 
Tmppote  rock,  and  io^ie  n^agnetici  4  chains  west  of  line. 
Greenstone ;  jiome  magnetic. 
Talco-micaceous  slate ;  strike  east  and  west,  dip  90  deg.,  in 

tops  of  ridge  30  feet  high ;  40  chains,  ¥ar.  5  deg.  east. 
Granutite,  porphyrfiic 

Vdr..5  deg.  15  mm.  east    Gneissoid  gtanulite* 
Yar.  5  dec;.  10  min.  east.  Feldspar.  Descend  ledge  15  feet ; 

east  and  ^ejt. 

Waif  m  ttu^  houtUtshi  oftnnuh^  42  norf^,  rst^e  29  wuf. 

Many  ledges  of  grAnite. 
Many  low  ledges  of  granite. 

JVorfA,  en  estf  honndmr^  ^tewmhtp  42  nsrffc,  rmif^e  30  wett, 

Var.  18  deg.  30  min.  east  Magnetic  iroh  ore  i*  north  side 

of  hill. 
Argillaceous  slate  in  spring  and  stream. 

Wta^  en  9outk  houndihry  •/  Uwmkip  42  noriltt  rmigi  30  wcif. 

Brown  quarts  top  of  hill ;  course  east  and  west 

Variutioo  10  min.  east. 

Descend  ledge  or  break  in  the  hill  30  fhet ;  a  variety  of 
rocks  are  found  here-^red  and  brownish  quartz,  com- 
pact white  quartz,  fisldspir,  raicaceo^LS  hornblende  slates, 
granultie,  AL 

fFeaif  on  IsiOl  boundarjf  qftownihlp  42  norAf  range  31  wett. 

Var.  6  deg.  5  min.  eai>t ;  mica  slaves  in  Peshakumme  river 


below 
sections 


>w  line;  dip  from  45  to  60  de^.  north-norihwesti 
tons  31  and  32  underlaid  with  mica  slates. 


iKortkt  on  east  houndtrry  t^f  townakip  42  north,  rongi  32  wnt. 
Mica  slate,  h>w  outcrop  of;  dip  nonh-northeast  80  dtg> 
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No.  of 
•pecimen. 


b 

e 


«67 
•68 


•69 

•70 

•71 
•72 


•73 

•75 
•76 

n 

78 


79 
80 
81 


83 

83 
84 


85 
86 


85 
13 


13 
13 


33 


86 


34 
34 
34 


12 
12 
12 


13 
12 


5    00 
10    00 


29    50 
00    00 


35 

45 

00 

35 

45 

•0 

35 
34 

54 
56 

00 

00 

65 

00 

33 

12 

50 

40    00 


34    50 


36 

40 

00 

25 

69 

00 

25 

80 

OQ 

13 

25 

00 

1 

28 

00 

49    75 

53  oa 


80  00 
80  00 
80    00 


27  00 
53  00 
67    00 


45    85 
9    50 


fillet  slate,  ■trik*  Horth-aortlnrett ;  dip  80  deg.  noit^ 

nqitheast. 
Sienitic  greeastone. 

Souiht  on  ent  hnmiary  ^f  tcwnakip  41  iMrlA,  rwyt  32«at 

Mica  state  top  of  ledge  60  feet ;  eonrse  northwest. 
filica  slate  west  of  line  in  the  fhlls  of  the  MesqnacomeaiB 
riTer,  near  its  )ttDetioii  with  the  Brahi  tiwnr.^ 

WeH^  on  aouih  houndtry  ^ftvwnMp  42  nenfc,  rwyt  32  waA 

VariatioD  7  de g.  east ;  mica  slate  ia  the  bed  of  the  Mo- 

quacumecum  river. 
5  chaine  up  the  stream  In  ledge  and  rapida  micaeaoua  akft; 

dip  75  deg  north-northwest. 
Mica  8late,aacend  ledge  sK>  feet ;  east  and  west,  dip  90  dig. 
Mica  slate,  ascend  ledge  20  feet ;  westFSoulhweet,  dip  90dcg!; 

at  40  dis.,  var.  6  deg.  15  min.  east. 
Var.  35  min.  eaat ;  67  chs.  40  Iks.,  2  dec.  30  min.  weft; 

68  chs.  50  Iks.,  5  deg.  20  min.  west ;  80  chs.,  6  deg.  li 

min.  weet. 
Var.  3  deg.  15  min.  east ;  17  chs.  70  Iks.,  7.  deg.  40  nm- 

east;  38  chs.  28  Iks.,  14  deg.  eaat;  40,  cha.,  11  deg.  3D 

min.  east ;  bO  chs.,  6  deg.  30  min.  eaat. 
Var.  5  deg.  east 

AbrtA,  en  toU  howndaary  ofUwmiUp  43  nowth,  range  3Sw«t 

Arg.llaceons  slate,  changed  by  igneous  action,  strike  sootb- 

eaat ;  dip  TertioaJ.' 
Var.  6  deg.  30  min.  east. 
Same  as  above. 
Var.  5  deg.  40  min.  east. 
Same. 
Var.  9  deg,  east ;  argiliaceons  slate  associated  with  ozi^ 

of  iron,  strike  soatheaet  and  northwest ;  dip  90  deg. 
Argillaceous  slate,  changed  by  igneous  aetion,  stHkeaouilt- 

Cdst;  dip  90  deg. 
Sienitic  greenstone. 

Wtst,  on  foWA  6o|indsry  qftownMp  43iierfJk,  rai^t  28  wtd. 

Calciferous  sandstone. 
North  of  comer,  30  feet  below. 

North  of  corner  3  chs  ,  60  feet  below  first  specimen  — (, 
saodrock  nnottled. 

J^orih,  en  foil  boundary  qfiownohip  43  fierlik,  rsiigc  29  tsat. 

Greenstone,  descend  ledge  50  feet ;  course  east  and  west 
Sienitic  granite  100  Ike.  weat  of  line. 
Sienitic  greenstone  100  Iks.  east  of  line. 

.VortJb,  on  oast  honndory/ftounMp  43  noHk^  rmigt  30  tsn** 

Aigillaoepus  alate,  bluish  red,  in  bed  of  stream,  90  Ikt 
wide,  course  east ;  at  40  chs.,  var.  4  d^r.  15  min.  esst. 

Altered  aandstone,  bed  of  stream,  10  Iks.  wide;  ooQit 
southeast ;  alao,  granular  quarts. 


857 


cn 


Tabular  stai$mefU — Continued. 


en. 


On  seeiion 


39 


35 

31 
31 
3J 


25 


Dittanoe. 


%^#W*       tnv* 


69    00 


95 

49 

00 

95 

69 

75 

24 

73 

00 

13 

.10 

90 

13 

14 

50 

13 

64 

50 

12  00 

9  50 

93  00 

40  00 


5    00 


S5 
25 

30 
63 

00 

00 

36 
36 

2d 
50 

50 
35 

35 

391 

00 

35 
34 
34 

63 
20 
34 

75 
00 
00 

19 


South  hmmdarytfUMiMp  43  nmrth^  rmigt  30  wnL 

No  oaterop  on  this  townahip  line;  deep  irill;  variation 
flucituating^  -  r 

Ead  fMnmdtary  qf  UfumMp  43  norlh^  rangi  31  wuL 

No  outcrop  of  rocka ;  high  rolling  land, 'with  deep  drift ; 
var.  from  3  deg.  to  7  deg.  45  miu.  eaat^ 

WeHf  on  south  houndarjf  qf  toumti^  43  n^rth,  rmigi  31  wetL 

Aigillaceoue  slatea,  left  bank  of  Peilhakumme  rifer;  no 
other  outcrop. 

Mfthf  on  easthoundary  tf  to|lm«^»  43  north,  naigs  32  loUf. 

Compact  greenstone  ledge ;  coarse  east  and  west. 

Vat.  1  deg.  35  min.  west;  79  chains  50  links^  9  deg.  55 

min.  west ;  75  chains  50  Hnlis,  1  deg*  55  min.  west ;  80 

chains,  9  deg.  90  min.  west. 
Compact  greenstone  and  pyrites  of  iron. 
Same,  except  iron. 

Var.  1  deg.  15  min.  east,  north  side  of  knob. 
Greenstone;  descend  ledge,  coarse  eaet  and  west. 

Wtit,  on  south  boundary  qf  township  43  north,  fongi  39  west. 

Hornblende  slate,  strijce  north-northwest,  dip  90  deg.  9  chf • 

south  of  line. 
Sieoitic  greenstone  in  knob,  flanked  with  argillaceous  slates. 
Argillikceous  slates  north  point  ridge,  south-southwest. 
Var.  9  deg.  30  min.  eaut, 

jiTorth,  on  east  boundary  tf  townAip  43  ntrrth,  rangt  33  wesL 


4Q    00 


Ar^laeeous  slates  changed  by  igneous  action  and 

ciate4  with  oxide  of  iron  ;  strike  southeast,  dip  90  deg. 
Same,  strike  northwest,  dip  90  deg. 
Same.    No  specimen. 

,  West,  on  south  boundary  qf  township  43  north,  rtmgs  33  wesL 

Sienitic  greenstone  in  ridge ;  course  southeast. 

Argiltite,  much  changed,  irregularly  stratified  and  jointed, 

strike  northwest,  dip  90  deg.;  at  40  ehams.  Tar.  7  deg.  5 

min.  east. 
Outcrop  of  greenstone ;  nur.  6  deg.  30  min.  east ;  40  cbas., 

▼ar.  same. 
Argfillite,  much  changed  by  igneous  action. 
Argiirite  and  pyrites  o^  iron  in  drift. 

Do  do  do. 

Deep  drift.    No  more  outerop  to  township  corner. 

JforA,  on  east  boundary  qf  town^^  43  north,  rangs  34  wtsL 

Hornblende  ilaie. 
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No.  of 

•peeinMii. 


OniMtioD 


THttiinflfi 


109 
104 

105 


106 
107 


108 


111 


119 


113 
114 


flll3 


94 
1% 


33 


53 
31 

31 


3*2 
31 


94 
94 
13 
13 


95 
36 


95 


95 
1 


S3 


Clf.  ttf. 

40  00 

30  00 

e5  50 


11    00 


99    00 
54    50 

59    50 


70    00 
97    50 


35  00 
40  00 
98  00 

36  00 


11    SO 

00    00 


13    50 


30    00 
38    00 


80    00 


AbrU,  #«  Mil  hmmimni  tf  iownakip  43  mmtk^  na^  36  wtd. 

Var.  6  deg.  45  xnin.  «alt ;  nenitte  greeiMtone,  d^toeod  Met 

4  feet,  east  and  west 
Sienitic  grtenatane  top  of  ledge ;  e^atheest  wid  norUiwiii 

AWti,  on  Mil  Wwufary  ofkwnakip  44  mmtk,  rmngt  30 

Gneiaeoid  granite;  Tar.  on  thSe  tomnahip  line  10  deg. 
to  11  deg.  wmU    No  other  oatcrop  of  rocka. 

fl^id^  Ml  MttlA  htundmnj  ^hwflakip  44  narlfc,  rmtig*  31 

Var.  4  deg.  eaat;  granular  magnelic  iron  ore,  aMeoeialed 
with  qaarlx,.5Q linlte  aouth  of  line,  in  le<^  90  feU; 
west-northweat 

Same  aa  laat  deecribed ;  ledge  80  leet;  eouree  weet-northwert. 

Compaet  grecnatone ,  aacend  hiU  and  ledge  50  feet ;  cooni 
wett-northweat. 

Hornblendic  aiate,  atrike  eaat  and  west ;  dip  90  de^. 


Wat,  on  smUk  hnmdanf  oJtmmMp  44  norik,  tmagt  39 

dieoitic  ereehatone. 

Var.  9  deg.  5  noin.  east;  39  chains,  30  mtn.  eaet;  37cha, 

9  deg.  50  min.  we«t;  48  chains,  1  deg.  30  min.  west; 

53  chains,  4  deg.  east.    Many  low  greenetone  knobe  ot 

thia  township  Une. 

Mrtk,  9n  Mil  ^ndory  </  latmaftip  44  norlJk,  ruafkgt  39  waL 

Outcrop  of  greenstone. 
Var.  6  deg.  15  min.  east. 
Sienitic  granite. 

Var.  9  deg.  30  min.  east.  Sectioiw  1  and  19  over  aieBitie 
granite. 

AWlA,  on  Mil  6<mndary  qf  tanomhip  44  norths  rmng€  33  tocal. 

Low  ledge  of  com.  greenstone  west  of  line ;  course  north  and 
south. 

Var.  9  dee.  east ;  IS  chains  70  Units,  16  deg.  eaat ;  39 
chains  3d  links,  55  minutM  east;  40  chaina,  3  deg. 5 
minutee  west ;  44  chaioa  80  links,  5  deg.  15  minutei 
west;  50  chains  80  links,  9  deg.l5  minutes  eaat ;  56  chaioi 
9  deg.  10  minutes  west;  76  chains  8^  links,  9  deg.  40 
minuies  w^tt ;  80  chains^  6  deg.  40  minutes  weat. 

Var.  40  min.  west ;  17  ahs.,  50  Iks.,  30  min.  ea^t ;  31  chs. 
90  lks«,  9  deg.  east ;  40  chs.,  9  deg.  15  min.  east ;  80chs., 
9  deg.  40  min.  east. 

Outcrop  of  fsreenstone. 

Greejnstone  ledge  wMt  point  of  ridge. 

Ifltit,  on  south  boundary  of  lowmhip  44  norths  rmig*  33  iteil. 

Hornblende  slate  {  chs.  up  the  riTer,  in  left  bank,  atrike 
southeast.    Dip  90  deg. 
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[1] 


No.  of 

On  tection 

Diftance. 

/ 

VpOClOMB* 

, 

^ 

■• 

Ck$.  fti. 

XMk^  wk  Mil  ktfmdm^  qftmnMp  44  north,  rmigt  34  wetL 

•114 

36 

90    50 

Hornhlande  slaUa ;  fodge  19  feet  wnt  pomi  of  rldgw ;  oouum 

- 

MMitheast ;  dip  90  deg. ;  no  dther  outcrop ;  deep  drid. 

(. 

JWriA,  on  emtbrnrndmrtf  ^  HrwmMp  44  north,  rmllgt  35  wcaC. 

115 

25 

43    50 

Horttblendic  slate  in  low  ridge  in  pwamp. 

HornbleBdie  ili|te,  aerend  ledge  8  feel  east  and  weat;  dip  50 

11$ 

13 

39    00 

f 

deg.  north-northeast. 

13 

71    50 

Ascend  ledge  8  feet ;  hornblende  slates ;  dip  50  deg.  north. 

J 

Wtal,  on  iouih  bamJary  ofUmmkif  45  north,  ihmgc  29  wtO. 

35 

73    00 

Var.  3  deg.  15  min.  east ;  80  ehs.,  11  deg.  30  fl^in.  east. 

S4 

11    00 

Var.  5  M,  30  tain  east« 

Vur.  3  deg.   10  min.  east;  30  chs.,  1  deg.  west;   35 
chs.  50  fk8.,>  deg.  west;  50chs.,  3deg.  911  min.  east; 

31 

17    50 

"  ' 

¥C> 

no  othar  outcrop  on  this  township  Una. 

■ 

-\ 

Wai,  on$oy»h  houwimj^  ^iownihip  45  tiorf^  fMft  31  ticiC. 

36 

00    00 

Ytr.  6  deg.  east;  40  chs.,  mr.  5  deg.  35  min.  east. 

■ 

34 

00    00 

Var.  3  deg.  45  min.  east ;  35  chs.,  1  deg;  30  min.  w«at ;  40 
chs.,  3  aeg.  15  mm.  west ;  51  chs.,  6  deg.  west ;  70  cha.. 

11  de«?.  30  min.  eabt. 

33 

00    00 

Var.  13  deg.  15  min.  east ;  40  chs.,  10  deg.  .43  min.  east ; 

* 

55chs.,^tideg.  east. 

33 

00    00 

Var.  8  tfeg.  east;  40  chs.,  8  dag.  east 

^ 

Mtlh,  ontmUbomdm^^lownaldp  45  north,  rm^t  33  wol. 

117 

S5 

56    00 

Stenitic  granite  east  aide  of  low  knob. 

lid 

1 

64    00 

Var.  68  dtg,  west ;  ledge  of  megneiic  iron  ore  5  or  6  feet  in 
height;  coarse  east  and  west-»oorthwest;  dip  85  deg. 

^ 

f^orth. 

119 

Z  ehaina  west  of  line,  aame ;  no  ather  outcrop. 

Mrtl^  on  foil  boundary  iff  township  45  north,  rongt  33  wai. 

^  •^F 

120 

36 

36    50 

Qreenatone  trap,  descend  ledge  10  feet ;  course  southeast 
and  northwest. 

40    00 

Vsr.  4  deg.  40  nrin.  east. 

ISl 

S5 

67    50 

Sianiiic  greenstone  knob,  95  feet  high. 

80    00 

Var.  4  ^eg.  45  min.  east. 

*. 

Wuly  sii  Monihbtmndary  ^iownMp  45  north,  range  33  wcaC. 

1» 

36 

S5    00 

Porphyritio  greenstone,  low  ridge,  south«aootheaat  and 
north-northwest. 

36 

40    00 

Var.  3  dee.  15  min.  eait. 

123 

34 

36    00 

PorphyritJc  greenstone  in  ledge  aouth  of  line,  30  fbet  high 
east  and  wear. 

34 

40    00 

Var.  45  min.  east. 

194 

34 

77    00 

Compact  grtenstone,  ascend  ledge  8  feet;  course  northwest 
and  aoiRheast. 

34 

jBO    00 

Var.  3  deg.  40  m'n.  west;  secfion  33, 10  chs.,  6  deff.  35 
mih.  west ;  40  chs.,  6  dec:.  50  min.  west ;  71  chs.,  70  Iks., 

/ 

10  fleg.  eaai ;  80  ths.,  13  Aeg,  5  min.  eas'. 

32 

40    00 

Var.  7  deg.  35  min.  east ;  80  chs.,  6  deg.  45  min.  easL 
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[Ij 


OntecUoB 


1 
1 
1 
1 


36 

34 

83 


32 


81 


81 


Distance. 


40  00 

48  00 

((3  00 

70  00 


00    00 

80    00 
00    00 


00    00 


80    00 


00    00 


18 

49 

50 

13 

60 

00 

1 

60 

00 

1 

81 

ao 

86 

00 

00 

84 

19 

00 

88 
83 

00 
00 

00 
00 

90  00  Macnetie  iron^ore  east  of  lina,  on  louthweat  aide  of  small 
lake,  in  ridge  60  feet  above  lake.  Thia  iron*  is  stratified^ 
Strike  nearly  east  and  weat ;  dip  aoathHSoutheaat  from 
70  def .  to  90  deg. 

Magnetic  iron  ore,  weat  of  line,  in  right  bank  of  Pe sha- 
komme  rivar,  near  ita  eirtrmice  into  tBe  lake.  This  ore 
18  stratified  and  jointed,  therefore  eaaily  quarried. 

Tar.  86  deg.  West. 

Reddish  granite 

Sienitie  granite  and  menatone  from  knob  30  feet  high. 

Oranulite,  deacend  ledge  80  feet  in  height ;  caurae  north- 
northeaat. 

WeMy  on  tomik  BownJmry  oftowmkSp  46  fiarA,  roi^  30  wut. 

Var.  4  deg.  east ;  gra/dnally  decreaaes  to  qr.  poat  on  aection 

84,  where  it  is  nothing. 
Var.  30  min.  weat. 
Var.  3  deg.  west ;  33  chaina,  5  deg.  weat  f  40  ehaina,  9  deg. 

weat j  59  ehaina,  13  deg.  80  min.  weat ;  66  chaina  30 

links,  17  deg.  weat 
Var.  33  der   30  min.  weat;  13  chains,  83  deg.  west;  18 

ehaina  98  hnka,  40  deg.  80  min.  weat ;  26  chains  60 

links,  50  deg.  30  min.  weat;  32  chaina  17  Imks,  59  dee. 

15  min.  west;  44  chains  41  links,  81  de|[.  west;  49 

chaina  93  Knks,  0 ;  north  and  bf  needle  dips  j  inch, 

probably,  OTcr  iron  ore  bed,  moatly  north  of  line. 
Var.  9  deg.  east ;  52  chaina  40  links,  16  deg.  eaa  ;  54  cha. 

40  links,  40  deg.  30  min.  aaat;  63  chaina  85  linka,  40 

deg.  30  min.  east. 
Var.  36  deg.  eaat$  40  chafaia,  18  deg.  aait;  80  chaina,  13 

deg.  eaat. 

Mrth,  on  tail  iatmilsrf  ^tmotMp  46  narfib,  ray^  81  well. 

Sienitie  greenstone ;  weat  aide  of  ledge,  30  feet  high. 
Var.  29  deg.  45  min.  eaat. 
Var.  43  deg.  asat. 

Var.  32  deg.  eaat ;  Tar.  at  township  corner  12  d^.,  and  in- 
creaaea  regularly  t6  60  on  aection  1.  . 

8m0t  hotmdary  tftownAAp  46  nurih^  rmkgt  31  lecif. 

Var.  12  deg.  eaat;  gradually  decreaaea  to  corner  of  aao- 

tiona  34  and  85,  where  it  ia  5  dag.  90  min.  areat. 
Var.  15  deg.  30  min.  eaat ;  84  chaina,  10  deg.  45  min-  eaat ; 

40  chains,  9  deg.  30  min.  aaat ;  61  chaina  50  linka,  7 

dc|^.  eaat. 
Var.  5  d€g.  80  min.  east. 
Var.  3  deg.  eaat ;  93  chaina  50  links,  1  deg.  eaat ;  31  chs. 

20  linka,  4  de^.  30  min.  eaat ;  40  chains,  5  deg.  eaat ; 

74  chains  90  bnks,  6  deg.  28  min.  east. 
00  '  00   j  Var.  6  deg.  15  min.  aaat ;  ^  chaina,  4  deg.  30  min.  aaat 

Th6  difiference  between  the  least  and  grcmtaat  tariation  on 
eaat  boundary  of  township  46  north,  range  32  weat,  ia 
23  d^.  40  mm.    Many  bouldeia  on  thia  line. 
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No,  of 

Oatection 

Dtsunoe. 

•pecaoMn. 

' 

Ob.  /i» 

- 

' 

The  differf  tice  between  thie  le«9^  »nd  greatest  Twriatioi 
•otfth  boundary  of  towmhip  46  norths  range  33  va 
.  19  degi    Many  boaldera. 

Em{  howuiwff  9ftowntkip  16  navdb,  ratine  33  tacaC 

13 

»    00 

Var.  7  de|N  ^  min.  eaat ;  40  dtains,  1  de^.  S5  min.  c 
44  chaina  50  linka,  6  dc|(.  30  min.  weat;  and  a 
chaina  35  linka,  10  drg.  98  nairK  eaat. 

13 

#0    00 

» 

Var.  8  (if  (T.  30  min.  eai>t ;  48  chains,  5  dei^.  50  min.  < 
north  aide  of  lake,  many  greenatone  boiilders« 

S<mU  toimdaiy  ^faicnskip  46  nordk,  twngt  3X,wtML 

36 

08   08 

Var.. 4  deg.  18  min.  east ;  48  chaina,  3  deer*  5  min«  ea« 

35 

<IU    OQ 

Var.  3  de^.  38  min.  eaat ;  40  chaina,  1  deg.  Ml  min.  « 
SS-chaina,  8  def .  18  min.  wesN 

34 

00    80 

Var.  15  min.  weat;  40  chaina,  35  min.  weat. 

33 

ii8    QO 

Var.  B  deg.  38  min.  eaat ;  40  chaina,  3  dec.  5  min.  enal 

32 

08    00 

Var.  6  dfg.  15  min.  weat;  13  ckama  70  linka,  11 

^eat ;  40  chaina,  3  d^.  10  min.  eaaf . 

31 

80    00 

Var.  5  deg.  33  min.  weat ;  40  chaina,  5  deg*  50  min.  < 
Emt  boimdtr^  ^louma^i  46  narik,  noife  S5  wetL 

- 

94 

38    50 

Ghreenatone  ledge,  t  chain  west  of  lin9,  30  feet  high. 

148 

34 

75    00 

Qreenetone  ledge^  in  awamp,  3  chains  eaat  of  line. 

* 

BtfmM  0OWMMr|f  f|f^fMPIIfl^p  4u  llOffa,  W^gS  30  W€mt 

149 

33 

6    00 

Hornblende  shoe,  in  ridge ;  coorne  east  and  west. 

UO 

31 

18    UO 

D<K             dip  nor^-northweat,  45  deg. 

» 

' 

SovA  6oimisryif  fawiu^p  46  norli,  rai^  36  leeiC. 

33 

40    80 

Var.  7  deg.  30  min.  eaat. 

151 

33 

53    00 

Greenatone  ledge,  35  links  south  of  line. 

Sovtk  bcmmiar^  ^tmomtkip  47  nariky  rmfigt  37  vesC 

36 

80    00 

Var.  5  deg.  30  min.  east ;  30  chaina  50  Unkja,  11  deg.  e 
36  chains,  16  deg.  30  min,  east. 

153 

36 

17    50 

GrantfUte,  low  knob. 

153 

36 

36    00 

Slightly  magnetic  Iron  ore. 

154 

36 

33    00 

SieniUc  granite,  ascend  ledge  90  feet ;  northwest  luid  so 

eaaf.^ 
Var.  5  deg.  30  min.  eaat 

36 

40    00 

35 

08    0(1 

Var.  5  deg.  10  min.  east,  15. 

155 

35 

15    00 

Sienitic  granite  ledg^,  35  feet  north  si  le  of  knob. 
Gkanulite,  deacend  ledge  30  feet ;  north  and  aoath. 

156 

34 

36    00 

157 

34 

40    00 

Var.  3  deg.    40  rain,   east ;  aienitic   granite,  overi] 
slightly  magnetic  iron  oi^. 

158 

34 

47    70 

Granite,  deacend  ledge  16  feet ;  course  aoath. 

Var.  3  aeg.  10  min.  east ;  40  chnins,  8  dag.  eaat;  43  chi 

33 

00    00 

■* 

11  deg.  eaat 

158 

2J 

46    00 

Greenstone  ledge,  30  feet  high ;  course  eaat  and  west 

3^ 

8    44 

Var.  7  deg.  30  min.  west 

160 

33 

13    50 

Greenstone,  in  ledge  60  feet ;  facing  the  aonth. 

Var.  5  deg.  30  min.  east ;  feldapar ledge  north  aide  of 

161 

33 

40    00 

east  and  west 
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in 


of 
ten. 

On  Mction 

Dictanoe* 

am.  Uct. 

V 

3t 

00 

00 

Var.  6  dag.  eaat 

31 

8 

00 

Qreen  qunrvi  lodge* 

^fhrlhf  a«  eaU  tomidary  oftnomhip  47  narlh,  rmigi  98  iBMf. 

36 

75 

00 

Sieoita  Mga  aoi^caat  aida  of  ridge,  weet^^ootliwept 

36 

80 

00 

Var.  5  deg.  45  min.  eaau 

94 

40 

00 

Var.  8  dfg.  45  min.  eaat;  naineroaa  iron  bouldera  omI 

■ 

t 

and  aouih  of  quarter  eectioo  corner. 

S4 

58 

00 

Red  oxide  of  iron  near  top  of  hill^  eaat  and  weet* 

13 

m 

00. 

Var.  5  deg.  45  rain,  enet ;  at  40  chaina,  1  deg.  15  min.  eaat  s 

X 

M  49  chaina  50  lioka,  3  deg>  weat.    Bouldera  of  iron 
ore  are  found  here. 

13 

59 

40 

Var.  4  deg.  30  min.  eaat. 

^ 

13 

60 

00 

Sienitie  greenetone  in  aoutk  aide  ot  hill. 

13 

63 

00 

Sienite  top  of  hill ;  courae  eaat  and  weet» 

ffcfl,  am  aNiilh  homdmrjf  oflmcmkip  47  norihy  raifgt  98  ffcif. 

34 

59 

80 

Goeieeoid  granite  led^  north  of  line. 

34 

59 

80 

Black  alate  from  boulder  in  Eaconawtw  riTer. 

33 

59 

50 

Qreenatone,  with  red  oxide  of  iron,  in  ledge. 
Aacend  ledge  of  greenatone  \  coarai  north  and  aouth. 

3a 

18 

14 

31 

34 

00 

Granite. 

ITeK,  en  ioulk  kcmimy  tfUmnMf  47  norH,  rai^e  99  wtfL 

3S 

13 

00 

Greenetone  in  ledge  95  feet  $  courae  aouthweat. 

81 

34 

00 

Goeiaftoid  graoile. 

36 

97 

70 

Ledge  of  gmnular  qoartx,  eaat-nor^eaat. 

36 

44 

00 

Sienitie  granite,  with  quarts  ? eioa  ^  a  ledge  90  feet  north  of 
line. 

Xvrtk,  en  tml  hoindwry  iffttwnikip  47  norf/k,  rmg$  99  wet^ 

95 

99 

30 

Sienitie  granite,  aaeend  ledce. 
Sienitie  granite,  outcrop  or. 

95 

67 

00 

13 

13 

00 

Bouldera  of  iron  ore. 

13 

68 

60 

Magnetic  iron  orr,  dipa  45  deg.  Horthewt;  ledge  10  feet 

high,  northaiorHiweat. 

19 

93 

oa 

Talcoee  granite  in  point  of  ledge  90  feet  high,  weat  aide  of 

line. 
Imperfect  talcoee  ala^a^  aaeend  ledge  weet  point  of  hill ; 

I 

1 

99 

90 

• 

courae  aoUtbeaat. 

13 

50 

00 

Mioaoeoua  oxide  of  iron  in  knob  5  chaina  ifeat  of  line, 

north  aide  of  lake. 

■• 

Em  UwHdtrjf^  ttwnMp  Al  nm^  rmg$  30  tfttfc 

•                                                                                                                                                                                                                                                                              s 

95 

00 

00 

Yer.  9  deg.  90  imii.  eaat 

95 

8 

75 

Sieaitic  granite,  aaoend  ledge  in  knob  95  feet  high. 

95 

40 

50 

Var.  3  d^g.  10  min.  eaat ;  jienitic  granite,  aaoend  ledge  fai 
knob  19  feet  high.   . 

1 

95 

53 

95 

Sienitie  granite ;  knob  19  Ibet  high. 

' 

94 

97 

85 

Sienitie  granite,  Moend  knob  90  feet  HO  ehaina,  4  deg.  15 
min.  eaat. , 

94 

60 

00 

Sienitie  greenatone ;  |op  of  kiM>b  14  feet  high. 

13 

00 

00 

Var.  5  deg.  90  min.  eaat. 

13 

18 

00 

Gianulite }  40  chaina,  5  deg.  46  min;  eaat. 

[1] 
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• 

No.  of 

OoMction 

Dbtanoe. 

•peeiaiea. 

, 

db.  Uei. 

186 
lb7 

13 
U 
19 
19 

40  00 
35  00 
40  00 
76  00 

189 

1 

90  50 

190 

1 

1 

40  00 
50  80 

191 
193 

36 
36 
36 

00  00 
13  00 
17  00 

ite 

36 

35  00 

194 

36 
35 
35 
35 

40  00 
15  00 
35  00 
40  00 

195 

35 

77  00 

196 

34 
39 

95  00 
00  00 

31 

00  00 

197 

35 

15  00 

95 

90  00 

198 

94 

64  70 

13 

00  00 

19 

00  00 

1 

1 

•  1 

00  00 

36 

00  00 

V,   ' 

35 
34 
33 

00  00 
00  00 
00  00 

99 

00  do 

GreenMone  75  linlm  east  of  line  in  ledge ;  20  feet  in  knob^ 

Oranulite  in  knob  30  feet  high. 

Var.  5  deg.  30  min.  east. 

Qmntte  in  knob  90  feet  high ;  80  eheins,  Tmr»  4  deg.  31 

mm*  east* 
Sienitie  greenetone,  aaoend  ledge  io  knob  30  feet  high,  ent 

and  weat. 
Var.  6  deg.  15  min.  eaat 
Granite,  aacend  ledge  90  feet ;  course  northeaet. 

Wedf  on  $<mth  (owidcry  qfUwnMp  47  norths  tange  30  wot 

Var.  ^  deg.  30  min.  west. 

Reddiah  granite ;  top  of  ledge  60  feet  liif  h,  northeaat. 

Granite,  with  quartz  Teine,  descend  ledge  8  feet ;  eonm 

aoathwesL 
Granite  in  ledge,  SO  feet  high,  ISO  links  north  of  line; 

eoune  nbrth*northeaat. 
Var.  48  deg.  weat ;  80  cbaina,  6  deg.  30  min.  east. 
Var.  17  deg.  80  min.  eaat. 

Ghnanitf ,'  with  reina  of  iron  ore ;  dip  80  deg.  east-sootheaft 
Var.  IS  deg.  90  min.  eaat ;  55  ohaine,  11  deg.  30  min.  east; 


60  chafna  50  linka,  10  deg.  30  rain.  eaar. 

ranite  in  lei 

aouthweat. 


_  -_     —       —      —  —    -  ,    —  ^ 

Granite  in  ledge  80  feet  h 


leg.  9U 1 
»pi,  76 


linka  aouth  ot  line,  oonrte 


Reddiah  granite,  deaeend  ledge  90  feet  north  and  south. 
Var.  9  deg.  90  min.  eaat ;  93  chaina  50  links,  30  min.  eaat, 

40  chaina,  1  deg.  weat ;  69  chaina,  5  der.  30  min.  weat. 
Var.  9  dee.  weat ;  9  ehaina,  9  deg.  weat ;  S^  chains,  94  dec. 

west ;  40  chaina,  38  deg.  weat ;  61  chains  95  links,  5S 

deg. 


Abrtik,  <m  eM  Umndmry  nftmomahip  47  north,  msi^  31  wMt 

Mieaoeoua  oxide  of  iron  in  ledge  top  of  hill,  40  feet,  north* 

east 
YhT,  16  deg.  east ;  40  chains,  IS  deg.  east ;  80  chains,  16 

deg.  30  min.  eaat. 
Micaceous  oxide  of  iron  in  bed  and  banks  of  stream,  15 

links  wide,  falls  30  feet ;  courae  northeast;  57  chains  50 

linka.  Tar.  39  deg.  30  min.  weat. 
Var.  45  min.  weat ;  90  chaina,  9  deg.  30  min.  east ;  9S 

ehaina,  95  deg.  weit ;  40  chains,  1  deg.  15  min.  ensL   ' 
Var.  9  deg.  10  min.  eaat }  16  chaina  50  linka,  1  deg.  east; 

90  chains,  1  deg  weat ;  40  chaina,  9  deg.  15  min.  wesL 
Var.  3  deg.  eaat ;  40  chaina,  30  deg.  eaat. 

FTcaf,  en  touih  bimndary  t^ftcwnsMp  47  north,  rmtge  31  waf. 

Var.  39  deg.  eaat ;  20  ehaina,  93  deg.  eaat ;  40  chaina,  94 
deg.  50  min.  east;  60  chaina,  16  deg.  45  min.  eaat. 

Var.  13  deg.  eaat ;  40  chaina,  7  deg.  east. 

Var.  4  deg.  east ;  40  chains,  6  deg.  30  min.  west. 

Var.  93  deg. east;  19 chains,  17  deg.;  91  chains,  10 dec* 
east ;  30  chaina,  5  d^.  east ;  40  chaina,  15  deg.  eaat ;  S 
chaina,  9  deg.  30  min.  eaat ;  60  chaina,  8  deg.  east. 

Var.  10  deg.  east ;  13  chaina,  9  deg.  30  min.  east;  95  chaim. 
8  dc^.  30  min.  east ;  40  chains,  8  deg.  east 


i 
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Tabular  statement — Continued. 


en. 


On  section 


36 

35 
35 


36 
36 
36 
36 

36 

36 
36 


Distance. 


Ch$.  Ua, 


31 

39 

00 

1 

00 

00 

31 

35 

00 

40 

00 

36 

00 

00 

36 

7T 

00 

36 

SO 

00 

25 

34 

00 

12 

40 

65 

13 

74 

75 

1 

29 

00 

36 

40 

00 

36 

50 

00 

35 

00 

00 

34 

00 

00 

33 

60 

00 

31 

40 

00 

25 

16 

00 

25 

56 

75 

13 

38 

35 

13 

33 

75 

1 

33 

50 

79  00 

00    00 

80  00 


33  00 

26  50 

39  00 
33  70 

40  00 

78  50 

00  00 


Pfert  u-66 


Worthy  Oft  ta$t  boundary  of  towtMp  47  nortk,  range  33  west. 

Micareous  |rreen9tone,  descend  led^e  in  knob. 

Var.  5  de^.  35  min.  ea«t;  40  chains,  5  deg.  20  min.  east. 

Wut,  on  9ov^  boundary  of  township  47  norths  raii^e  33  totiL 

Hornblende  slate,  descend  ledge  3  feet;  southwest;  strike 

east  and  west ;  dip  90  deg. 
Var.  4  deg.  10  min.  east;  60  chains,  4  deg.  east. 

Jforthf  on  east  boundary  oftomMp  47  noriA,  range  34  wetU 

Var.  3  deg.  45  min.  east. 

Hornblende  slates  in  low  ridge. 

Var.  5  de?.  10  min.  east. 

Hornblende  slates;  strike  east  and  west;  dip  90  deg.;  40 

diains,  var.  6  deg.  35  min.  east. 
Var.  6  deg.  10  min.  east ;  greenstone  north  side  of  swamp. 
Greenstone  in  \oy/  knob. 
Greenstone,  descend  ledge  13  feet,  course  east  and  west. 

fTesf,  on  sou/A  boundary  of  township  47  norths  range  34  west. 

Var.  4  deg.  east. 

Hornblende  slate  in  low  ground. 

Var.  3  deg.  40  min.  east;  40  chains,  30  min.  east. 

Var.  4  de^'  east ;  40  chains,  8  de^.  east. 

Var.  9  deg.  55  min.  east;  40  chains,  11  deg.  35  min.  east. 

Var.  8  deg.  50  min.  east. 

AorfA,  on  east  boundary  of  township  41  norths  range  35  wesi. 

Hornblende  slate,  w><h  red  oxide  of  iron,  south  side  of  knob. 
Hornblende  slate,  top  of  low  knob. 
Hornblende  slate  in  stream,  5  links  wide,  west. 
Ascend  ledge  of  hornblende  slate  4  feet  high. 
Ledge  of  hornblende  slate,  50  links  west  of  line ;  course 
northwest. 

West  J  on  south  boundary  of  township  48  north,  rangeMU  west. 

Var.  5  deir.  10  min.  east ;  greenstone  in  east  end  of  ledge, 
south  of  line,  60  feet  hisn,  which  extends  4  chains  west. 
Much  micaceous  oxide  of  iron  in  drift. 
Greenstone. 

Mrth,  on  eastbowidary  qf  township  48  north,  range  38  west^ 

Var.  1  deg.  30  min.  east 

Sienitic  greenstone  in  low  knob. 

Hornblendic  slate.    Strike,  east  and  west ;  dip  90  deg. 

Var.  7  degv  east ;  37  chains,  3  deg.  west ;  39  chains  50  linka^ 

35  de^.  30  min.  east ;  40  chains,  13  deg.  east. 
Magnetic  iron  ore,  associated  with  talc  in  line,  15  feet ; 

east  and  west. 
Greenstone  in  ledge  south  side  of  hill,  30  feet,  northeast. 
Var.  24  deg.  10  min.  east ;  40  chains  20  links,  20  deg.  east; 

50  chains,  25  deg.  13  min.  east;  70  chains  90  links,^20 

deg.  east. 
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cn 


No.  of 
■pecimeD. 


Onaection 


230 


231 
232 


233 
234 
235 
23€ 

237 


238 

239 


240 
241 
242 


243 
244 
245 


13 
13 
13 

13 
13 
13 

19 
12 

12 

12 

12 

19 
12 

1 

1 
1 

1 
1 
I 

1 


35 
35 
34 
34 


Distance. 


CAj.  tkt. 

1  50 

12  m 

12  75 

40  00 

56  00 

64  00 

00  00 

20  00 

24  00 

90  00 

38  00 

40  00^ 

48  00 

00  00 

10  60 

14  00 

40  00 

41  00 
53  86 
64  50 


59  75 

74  00 

50  00 

57  00 


246 

25 
25 

40  00 
45  00 

247 

^ 

26  00 

248 

24 
24 
24 
24 

29  50 
34  0«) 
50  00 
37  00 

249 

24 

76  00 

950 
251 

13 
IS 
13 

00  00 

2  eo 

8  00 

252 

13 
13 

40  00 
44  00 

253 

13 
13 

76  00 
80  00 

Sienitic  ^ranitit,  with  pyrites  of  iron  in  ledge. 
Top  of  knob  25  feet  high.  Course  northeast. 
Sienitic  greenstone,  ascend  ledge  in  knob  14  feet ;  course 

east  and  west. 
Var.  5  deg.  east. 

Sienitic  granite,  ascend  ledge  525  feet ;  course  east  and  west. 
Sienitic  granite,  with  quartz  veins  4  feet  wide.    Descend 

led^e  25  feH  in  height. 
Var^  5  deg.  15  min.  east. 
Greenstone,  associated  with  iron,  50  links  east  of  line. 

Course  north  and  south. 
Sienitic  granite,  in  ledge  25  Iks.  east  of  line,  75  feet  high ; 

course  north  and  south. 
Sienitic  granite,  in  ledge  20  Iks.  east  of  line,  75  feet  high ; 

course  north  and  south. 
Sienitic  granite,  top  of  ledge,  8  feet  high,  southwest  and 

northeast. 
Var.  4  deg.  30  min.  east. 
From  a  dike  in  sienitic  Ignite,  with  pyrites  of  iron,  in 

cliff  50  fset  high  ;  course  southwest  and  northeast. 
Var.  4  dee.  30  min.  east. 

Granite,  descend  led^  10  feet ;  course  east  and  west. 
Hornblende  rock,  with  pyrites  of  iron,  in  cliff  35  feet  high; 

course  east  and  west. 
Var.  4  deg.  55  min.  east.  . 

Sienitic  granite,  descend  ledge  50  feet,  east  and  west, 
duartzite,  ascend  ledge  40  feet ;  course  east  and  west. 
Sienitic  granite,  descend  ledge  40  feet,  east  and  west. 

Wt9iy  on  wuih  boundary  qftownMp  48  norths  range  30  wed. 

Sienitic  granite,  top  of  low  ledge  ;  course  northeasL 
Greenstone,  with  pyrites  of  iron,  tmp  of  rid^e  50  feet  high. 
Magnetic  iron  ore,  descend  hill  30  feet ;  course  southwest. 
Var.  16  deg.  east ;  yariation  Yery  fluctuating  in  this  ▼»- 
cinity. 

AorlA,  on  eati  boundary  of  ioumthip  48  north,  rtmge  31  tocsC. 

Var.  2  de^.  east. 

Magnetic  iron  ore ;  dip  nerth-northeast  85  deg. ;  ascend  hill 
50  feet. 

Magnetic  iron  ore,  stratifled,  in  low  ledge;  coarse  north- 
northeast. 

Var.  79  deg.  30  mirr.  east ;  north  end  of  needle  dips  |  inch. 

Var.  20  deg.  east ;  40  cbs..  Tar.  sout^  72  dtg.  east. 

Var.  12  deg.  east ;  60  chs.,  yar.  8  deg.  east. 

Sienitic  greenstone,  top  of  ledge  70  feet ;  course  north  and 
south. 

Hornblende  rock,  top  of  hill  and  ledge  120  feet,  east  and 
west. 

Var.  6  deg.  15  min.  east. 

Sienitic  greenstone,  top  of  ledge  15  feet ;  course  northeast. 

Sienitic  greenstone,  top  of  ledge  10  feet ;  course  north  and 
south.  • 

Var.  5  deg.  east. 

Sienitic  greenstone,  top  of  ledge  12  feet;  course  north  and 
south. 
I  Sienitic  greenstone,  ascend  ledge  25  feet,  northeast.  . 
'  Var.  6  deg.  30  mio.  east 


ri] 
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No.  of 
tpeciinen. 


On  section 


254 

255 

S56 


257 

258 


262 
263 

264 


265 
266 


267 


268 
0268 


0 
P 


I 


1 
1 
1 
] 
1 
1 


36 
36 

35 
35 


24 
13 


12 
12 
12 


34 


Diatance. 


Chi.  Ikt. 

00  00 

21  58 

40  00 

45  65 

78  00 

80  00 


40  00 

73  00 

00  00 

42  00 


24 

18 

00 

13 

47 

00 

12 

29 

00 

12 

59 

50 

12 

79 

00 

33 

69 

00 

32 

3 

00 

00    00 
00    00 


00    00 

3    75 

40    00 


31    00 


32 
32 

15 
40 

00 
00 

36 

00 

00 

24 

24 

1 

00 
59 
37 

00 
00 
65 

36 

40 

00 

34 

9 

00 

Var.  5  deg.  15  min.  east. 

Sienitic  granite,  ascend  ledge  15' feet ;  conrae  northeast 

Var.  5  deg.  15  min.  east. 

Sienitic  granite,  ascend  ledge  25  feet ;  course  east  and  west. 

Sienitic  granite,  ascend  ledge  30  feet ;  couim  east  and  we«. 

Variation  5  deg.  east. 

Weslt  on  ioiUh  boundary  cftoicnskif  48  north,  rmtgt  31  irciC. 

Var.  4  deg.  30  min.  east. 

Sienitic  greenstone,  frono  perpendicular  ledge  aoutli  of  line; 

course  east  and  west. 
Var.  5  deg.  30  min.  east. 
Greenstone,  descend  ledge  8  feet,  east  and  west. 

J^orth,  on  east  boundary  oftowukip  48  norths  rmtg€  32  west 

Gtuartz,  associated  with  iron  ore  from  boulder. 
Micaceous  hornblende  slate,  outcrop  of. 
Hornblende  slate ;  dip  90  deg. 
Ascend  hill  of  granite ;  course  east  and  west. 
Top  of  hill. 

Wat  J  on  south  boundary  of  township  48  norih^  rsnge  92  weif. 

Outcrop  of  micaceous  hornblende  slate. 
Outcrop  of  micaceous  ledge,  4  feet;  coutm  east  and  west^ 
dip  85  deg.  south. 

•ATorfA,  on  east  boundary  qf  toumsh^  48  noii^,  nmgs  33  tsesf. 

Var.  7  deg.  10  min.  east;  40  chains,  7  deg.  40  min.  eaau 
Var.  8  deg.  20  min.  east;  21  ehains,  9  deg.  45  min.  east; 

40  chains,  7  deg.  15  min.  east ;  48  chains  50  links,  9  dsg. 

40  min.  east. 
Var.  7  deg.  45  min.  east. 
Hornblende  slate  in  southwest  side  of  hill. 
Var.  8  deg.  10  min.  east ;  80  chaitt ,  7  deg.  35  min.  east. 

ffi»l,  on  south  boundary  qflownsh^  48  norths  range  33  west. 

Var.  6  deg.  15  min.  east ;  greenstone  in  low  ridge,  150  Iks. 

north  of  line ;  course  east  and  west. 
Greenstone  in  low  knob. 
Var.  5  deg.  40  min.  east. 

Worthy  on  east  boundary  of  township  48  northy  rof^  34  wesL 

Var.  5  deg.  40  min.  east;  40  chains,  6  deg.  10  min.  east; 

80  chains,  6  deg.  15  min.  east. 
Var.  6  deg.  30  mm.  east. 
Hornblende  slate. 
Sienitic  greenstone,  descend  ledge ;  coume  northwest. 

West,  on  south  boundary  qftownttup  48  north,  range  34  irett 

Var.  5  deg.  25  min.  east;  sienitic  greenstone  in  ledge  10  feel, 

50  links  south  of  line ;  course  east  and  weau 
Greenstone  top  of  ridge,  in  ledge  30  ftet. 
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[1] 


No.  of 

On  section 

Distance. 

specimen. 

Chs. 

Ucs. 

L 

34 

17 

00 

Sienitic  greenstone  top  of  knob  20  feet. 

M 

34 

24 

50 

Do                 in  knob  15  feet 

34 

4U 

00 

Vnr.  7  dcg  45  min.  east. 

N 

33 

15 

50 

Greenstone,  ascend  led^e  20  feet  northwest. 

32 

00 

00 

Var.  7  deg.  45  min.  east;  40  chains,  7  deg.  30  min.  east; 
89  chains,  8  deg.  east. 

J^orth,  on  east  boundary  qf  townAip  48  nsrf  A,  range  35  west. 

ftS 

8 

oe 

Outcrop  of  hornblende  slate. 

^G9 

13 

9 

00 

Sienitic  greenstone,  ascend  led^e  8  feet ;  course  west. 
S»enitic  greenstone,  descend  ledge  30  feet;  course  west. 

V  13 

U 

50 

^^ 

18 

41 

80 

Prom  calcareous  boulder  in  stream. 

12 

68 

64 

Red  clay,  right  bank  of  stream  3  links  wide ;  course  south- 

An  at 

571 

1 

53 

40 

CdOk. 

Greenstone  in  ledge  10  feet,  50  links  west  of  line. 

• 

Wesif  on  south  hoiuniary  qf  township  49  north,  rartge  27  west. 

«73 

36 

10 

00 

Veinstone  in  ledge  of  greenstone  in  bank  of  ravine  south 
of  line. 

36 

40 

00 

Var.  5  deg.  30  min.  east. 

1273 

36 

45 

00 

Greenstone,  descend  ledge  12  feet ;  course  north  and  south. 

35 

30 

(>0 

Var.  18  deg.  east. 

ini 

35 

32 

00 

Talcose  slaie  or  felsite,  ascend  ledge  20  feet ;  course  north- 

esMt. 
Var.  8  deg.  10  roin.  east. 

35 

40 

GO 

575 

35 

61 

SO 

Talcose  slate,  dip  south-southwest  75  deg. ;  80  chains,  Tar. 

5  deg.  east 

576 

34 

55 

00 

Argillaceous  slate,  dip  south-southwest  60  deg.,  in  right 
bank  of  stream. 

32 

50 

00 

Argillaceous  slates  and  boiilders  in  drift 

^orth,  on  east  boundary  qf  township  49  north,  range  28  west. 

577 

25 

67 

00 

Var.  5  de^.  30  min.  east;  imperfect  talcose  sTafes  or  felsite, 
with  vems  of  quartz  and  red  oxide  of  iron;  dip  BO  deg. 
south-southwest. 

578 

24 

5 

00 

Imperfect  talcose  slates,  descend  hill  west-northwest. 

24 

12 

00 

Low  knob  of  compact  greenstone. 

579 

24 

23 

75 

Sienitic  greenstone,  ascend  hdl  east  and  west. 

24 

40 

00 

Var.  6  deg.  35  rain.  east. 

560 

24 

46 

00 

Sienitic  greenstone. 

12 

40 

00 

Var.  5  deg.  10  min.  east. 

581 

12 

47 

00 

Talco-hornblendic  slate,  ascend  hill  400  feet  above  the  Tal- 
ley;  ledge  40  feet;  course  southeast;  estimated  height 
1,200  feet  above  Lake  Superior. 

583 

1 

7 

09 

Horoblendic  slate;  dip  85  dte.  north-northeast;  descend 
ledge  west- north  west;   in  20  chains  from  top  of  hiP, 

probable  descent  400  feet    * 

West,  on  south  boundary  of  township  49  nturth,  range  28  west. 

583 

33 

14 

00 

Compact  hornblende  slates,  outcrop  of. 

584 

^ 

33 

00 

Do                  do                do. 

5U5 

Compact  hornblende  in  ridge ;  course  east  and  west 

[1] 
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Tabular  staiemetit—Contxmied. 


No.  of 

On  section 

Distance. 

•pecimen. 

Ckt.   lla. 

286 

36 

46  50 

287 

36 

58  00 

268 

25 

35  7(1 

1 

22  60 

289 

36 

80  00 

290 

25 

21  00 

25 

40  00 

291 

25 

53  50 

24 

00  00 

292 

21 

5  50 

293 

24 

11  00 

24 

40  00 

294 

24 

68  00 

295 

24 

79  00 

13 

00  00 

296 

13 

13  50 

13 

40  00 

297 

13 

69  00 

298 

12 

4  50 

299 

12 

8  50 

300 

12 

25  50 

301 

la 

41  75 

302 

12 

48  50 

303 

'   12 

56  00 

1 

00  00 

304 

1 

8  00 

305 

1 

18  00 

306 

1 

33  50 

307 

1 

55  00 

308 

36 

47  00 

309 

35 

49  75 

310 

34 

25  00 

311 

34 

32  00 

312 

34 

50  00 

313 

34 

60  50 

314 

33 

24  00 

315 

33 

30  00 

3t^ 

33 

46  25 

317 

33 

69  00 

318 

33 

72  50 

319 

32 

29  00 

320 

32 

51  50 

321 

32 

63  50 

32 

80  00 

322 

31 

63  50 

323 

31 

68  00 

30  ic 


JiTorthf  on  east  houndgnf  of  icwntkip  49  north,  rmnge  29  v 

Sienitic  granite,  descend  ledge  20  feet ;  ooaree  east  and  i 
Sieniiic  granite,  a&cend  ledge  20  feel ;  cour^  east  and  i 
Sieniiic  giunite,  ascend  ledge;  course  east  and  west. 
Sienitic  granite,  foot  of  ledge  150  feet,  oast  and  weak 

^orthj  on  ttut  boundary  <f  township* A^  north,  rongt 

Var.  5  deg.  15  min.  east.    Sienitic  granite  top  of  \tAffn 

feet  ea«t  and  west. 
Sienitic  granite,  descend  ledge  50  feet;,  course  erai 

west. 
Var.  5  deg.  15  nnin.  east. 
Sieniiic  granite,  descend  ledge  40  feel;  course  east 

west 
Var.  2  d<  g.  east. 

Sientte,  descend  ledge  35-  feet ;  course  east  aod  west. 
Sienitic  gran«te,  top  of  ledge  35  feet,  east  and  west. 
Var.  6  deg.  15-  min.  east. 

Sienitic  granite,  top  of  iedee  18  feet ;  course  east  and  i 
Greenmonc^  ascend  ledge  30  feet ;  course  east  and  wee 
Var  2  deg.  45  min.  east. 

Sienitic  graniie^  ascend  ledge  35  feet ;  cowrse  east  and  i 
Var.  4  deg.  30  rain.  east. 

Sienitic  greenstone,  top  of  ledge,  15  feet,  east  and  wesi 
Sienitic  granite,  ascend  ledge  15  feet,  easi  and  west. 
Sienitic  granite,  with  pyrites  of  iron. 
Sieniiic  greenstone,  top  of  ledge  15  feeL 
Sieniiic  granite^  top  ot  ledge  in  knob,  14  feet. 
From  ledge  with  much  quartz,  top  of  knob  16  feet. 
Sienitic  granite  in  knob  and  ledge,  18  feet. 
Var.  5  de«f.  east. 

Sienitic  granite,  top  of  ledg;e  18  feet 
Sieniiie  granite,  top  of  ledge  35  feet. 
Sienitic  granite,  wirh  much  quartz,  in  ledge  30  feet. 
Sienitic  granite,  ascend  ledge  40  feet. 

West,  on  aoiith  boundary  of  township  49  nottii,  range  29  « 

Sienitic  granite  in  ledge  1  cb.  south  of  line  east  and  we 
Cluartz  and  iron  ore  fiom  lai^ge- vein  in  sif>nitic  granite. 
Green  quartz,  ascend  ledge ;  eourse  northwest. 
Sienitic  granite,  ascend  hill  and  ledge  40ifeet;  Gonrse  sc 

west. 
Sienitic  greenstone,  low  ledge,  I  chain  south  of  line. 
Sienitic  greenstone,  ascend  Irdge  25  feei^  north  and  soi 
Sienite  in  ledge  25  feet  high  ;  40  cbs.,  var.  &  deg.  15 

east. 
Granulite  ledge,  20  feet  in  height. 
Sienite,  descend  Udge  25  feet ;  course  north  and  souil 
Sienite  in  low  ledge,  1  chain  south  of  line. 
Greenstone,  descend  ledge  25  feet  ;  course  north  and  S( 
Sieniiic  granite,  ascend  ledge  25  feet;  Course  north 

south. 
Sienitic  grsmite  in  ledge  north  of  line,  40^  feet,  east  and  i 
Sienitic  granite,  descend  ledge  25  feet,  north  and  sonti 
Var.  5  deg;  east. 

Sienite  in  ledge  40  feet  north  of  line. 
Qreenstoae,  with  pyrites  of  iron. 
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Tabular  statement — Continued. 


No.  of 


324 
325 

326 

327 
328 
329 

330 
331 
332 
333 
334 
335 
336 

337 
338 


340 
341 
342 
343 
344 
345 


346 

347 

348 

349 

350 
3Si 
352 
353 


354 
355 
356 

357 


358 


36 


36 

34 


On  tfction 

Distance. 

Chi.  Uu. 

36 

00  00 

36 

56  60 

36 

68  50 

36 

75  00 

:i5 

8  25 

35 

31  00 

34 

00  75 

34 

17  60 

34 

41  00 

34 

45  00 

34 

6»  00 

33 

21  00 

33 

38  00 

33 

57  50 

32 

00  00 

32 

5  00 

32 

8  80 

32 

70  00 

31 

00  00 

31 

6  00 

31 

10  00 

31 

28  15 

31 

46  00 

31 

56.  00 

31 

68  00 

23    50 


36 

40 

00 

36 

78 

21 

25 

40 

30 

25 

47 

50 

24 

00 

00 

24 

18 

00 

13 

44 

00 

13 

70 

00 

12 

33 

50 

35 

40 

00 

35 

48 

16 

35 

66 

00 

35 

71 

00 

35 

80 

00 

32 

40 

80 

41    50 
20    50 


WeMtf  on  $9Uth  hcundmry  ofUnmukip  49  north,  rmge  36  wnt. 

Var.  4  def.  30  min.  east ;  40  chs.,  4  deg;.  50  min.  eoaL 
Sienitic  graniie,  aacend  ledge  3J  feet;  courae  nortli  and 

south. 
Sienitic  greenstone,  descend  ledge  40  feet;  course  north 

and  south. 
Sieniiie  greenstoiie,  d^bcend  ledge  80  feet,  north  and  soath. 
Sienitic  granite  in  led^e  25  feet,  north  and  south. 
Felspar  in  ledge  70  feet  north  of  line,  northeast 
Var.  5  deg.  10  min.  east ;  sienitic  granite,  descend  ledge  25 

feet,  north  and  south. 
Sienitic  granite,  descend  ledee  30  feet,  north  and  sooth. 
Sienitic  granite,  top  of  ledge  35  feet;  course  northeast 
Sienitic  greenstone,  descend  ledge  40  feet,  northeast 
Sienitic  greenstone  top  of  ledge  35  feet,  northwest. 
Sientte.  ascend  ledge  30  feat ;  course  northeast 
Hornblende,  descend  ledge  25  feet;  course  southwest 
Sienite,  ascend  ledge  35  feet ;  course  southwest 
Var.  4  deg.  50  min.  east. 
Sienite  top  of  ledge  30  feet 

Sienite,  descend  ledge  30  feet ;  course  north  and  soath. 
Sienite,  descend  ledge  30  feet,  north  and  south.  | 
Var.  5  deg.  east 

Sienire,  de-cend  ledee  25  feet;  oourte  north  and  south. 
From  dike  in  greenstone;  ascend  ledge,  south. 
Sienite,  descend  ledge  10  feet;  course  north  and  south. 
Sienite,  ascend  ledj^e  25  feet ;  course  north  and  south. 
Sienite,  descend  ledge  14  feet ;  course  north  and  south. 
Sienite,  descend  ledge  25  feet ;  course  north  and  south. 

J^orthf  on  casC  boundary  qf  lotonAip  49  north,  ronge  31  waL 

Sienite,  ascend  ledge  in  ridge  25  feet;  course  east  and 

west 
Var.  5  deg.  45  min.  east. 
Sienite,  descrnd  ledge  10  feet,  east  and  west ;  80  chains,Tar. 

5  deg.  eaat 
Sienite,  ascend  ledge  10  feet;  indications  of  iron  ore  in  yeins ; 

▼ar.  6  deg.  45  min.  east 
Sienite,  ledge  Id  feet ;  course  east  and  west 
Var.  5  deg.  20  min.  east 
Sienite  in  ledge  30  feet ;  course  northwest 
Sienite,  top  of  led^e  25  feet ;  course  east  and  west 
Sienite,  descend  ledi^e  40  feet ;  course  east  and  west 
Sienite,  descend  let^  30  feet ;  course  east  and  west ;  Tar. 

5  deg.  east 

West,  on  $outh  boyndarif  oftownthip  49  north,  range  31  wett. 

Var.  5  d<*g.  50  min.  east. 

Talcose  granite,  top  of  ledge  18  feet;  course  northwest. 
Sienitic  granite,  top  ef  ledge  15  feet;  course  northeast 
Sienitic  granite,  lop  of  ledge  20  feet ;  course  northeast 
Var.  6  deg.  45  min.  east. 

Var.  6  deg.  east ;  rieniuc  granite,  descend  ledge  18  feet ; 
coarse  northeast 

^orth,  on  east  boundary  <f  townthip  49  north,  range  32  west. 

Sienitic  eranite,  outcrop  of. 
Knob  of  sienitic  granite. 
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Tabular  statement — Contixined. 


No.  of 
•pecimen. 


359 
360 

361 


369 
363 

364 
365 
366 
367 

3(>8 


369 


370 


On  wcUon 


24 

13 

13 

1 


36 
34 

34 
33 
33 
33 
31 


31 


S5 


Distance. 


Chi.  Uu, 

37  00 

15  00 

36  88 

7  00 


26  50 

15  00 

43  00 

67  00 

77  00 

23  00 

1  00 


12    55 


11    00 


371 

25 

27  80 

25 

40  00 

372 

24 

49  25 

373 

24 

59  92 

374 

24 

62  55 

13 

00  00 

375 

13 

25  00 

376 

13 

79  50 

12 

00  00 

377 

12 

23  70 

378 

12 

50  50 

1 

40  00 

379 

1 

47  00 

34 

00  00 

380 

34 

16  00 

382 

1 

5  00 

383 

1 

9  04 

384 

1 

12  00 

384,  385 

1 

12  00 

386 

1 

12  00 

387 

1 

43  75 

Sienitic  granite  from  lecUe  in  knob ;  couree  east  and  n 
Granite  west  of  line,  on  point  between  lakes. 
Many  granite  knobs  noith  side  of  lake. 
To  44  ctiains,  sieaitic  granite. 

Wett^  on  touih  homiimrif  (ffUwnAip  49  noriky  range  32 1 

Greenstone  in  led^;  course  north  and  smith. 
Gneissoid  granite  in  ledge  3  chains  north  of  Une.  eai 

weaL 
Gneissoid  granite,  ascend  ledge  30  feet,  west-eouthwe 
Greenstone,  descend  ledge,  course  southeast  and  nortb 
Sienif ic  granite,  descend  10  feet  ^  course  northwest. 
Hornbl^Kle  slate  in  knob  10  feet  high. 
Hornblende  slate  north  side  of  hill. 

Wtilj  on  toutk  boundary  qftownAip  49  north,  ran^  33  * 

Hornblende  slate  in  falls  18  feet  in  stream.* 

AV(A,  on  9mt  botmdary  of  township  49  north,  rtmge  23 

Var.  7  deg.  15  min.  east;  sienitic  granite,  with  rei 

quartz. 
Sienitic  granite,  ascend  ledge  15  feet ;  coarse  soathwc 
Var.  6  deg.  15  min.  east. 
Sienitic  greenstone,  ascend  ledge  15  feet. 
Sienitic  granite,  ascend  ledge  40  feet,  east  and  west. 
Sienitic  greenstone,  descend  ledge  60  feet,  northeast. 
Var.  7  deg.  20  min.  easr. 
Sienitic  granite  in  east  end  of  hill. 
Sienitic  granite  in  knob  20  feet  in  height. 
Var.  6  deg.  10  min.  east. 

Greenstone,  descend  led^e  16  feet;  coarse  east  and  w 
Sienitic  greenstone  in  ledge,  northwest  aide  of  hiH. 
Var.  5  deg.  53  min.  east. 
Hornblendic  rock,  descend  ledge  15  feet,  east  and  we 

'  H^esf,  on  oouth  boundary  qfUmmMkip  49  nsrU,  range  33 

Var.  6  deg.  55  mm.  east 

Compact  greenstone,  descend  ledge  14  feet,  northeast 

North,  on  eoat  boundary  qftotmithip  49  north,  range  36 

Var.  5  deg.  20  min.  east ;  greenstone,  base  of  knt 

lk».  west  of  line. 
Var.  6  deg.  30  min.  ea&t;  compact  greenstone  trap,  c 

feet 
Greenstone  trsp,  with  gray  aalphuret  of  copper,  * 

northwest  in  dig. 
Calcareous  spar,  from  vein  near  house  on  east  side  ol 

(called  Silver  mountain.) 
Trap  and  steatite,  from  vem  north  of  house  on  east) 

mountain. 
Greenstone  trap,, north  side  of  mountain* 
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Tabular  statement — Continued. 


No.  of 
specimen. 


388 

389 
39!) 
391 

393 


393 

394 

395 
396 
397 
393 
399 

400 


401 


402 
403 


On  eection 


35 
35 
35 
35 
35 
33 

33 

31 


36 
36 

25 
25 
24 
13 
12 
12 
12 


12 


36 
36 
34 
34 


Distance. 


Chs.  Ikt. 

00  00 

4  55 

40  00 

46  00 

52  00 

39  75 

57  oe 

45  70 


75  00 

79  50 

2  00 

40  00 

1  50 

62  50 

13  50 

28  00 

34  00 

10  00 


36 

5 

80 

35 

12 

50 

34 

73 

00 

32 

59 

00 

32 

60 

20 

31 

5 

00 

31 

78 

50 

25 

00 

00 

25 

37 

00 

25 

41 

50 

25 

45 

00 

25 

67 

82 

25 

70 

00 

24 

00 

00 

24 

26 

00 

24 

33 

00 

oe  00 


00  00 

2  00 

78  70 

I    78  70 


Wettf  on  south  boundary  oftownahkp  50  norths  range  27  wuL 

Var.  5  deg.  35  min.  east. 

Sienitic  granite,  with  Teins  of  greenstone,  top  of  k'lob. 

Var.  3  deg.  20  min.  east ;  at  45  chs.,  8  deg.  east. 

Greenstone,  foot  of  ledge  40  feet  high,  northeast. 

Sienite,  descend  ledge  35  feet,  north  and  south. 

Var.  5  deg.  east ;  compact  green6ione,  ledge  5  feet,  30  Iks. 

south  of  line,  east  and  west. 
Sienitic  greenstone,  descend  ledge  40  feet ;  course  northeaat 

and  southwest. 
Qreensione,  descend  ledge  and  hill. 

^Torth^  on  east  boundary  qftoumship  50  north,  range  28  west, 

Var.  12  deg.  east. 

Greenstone,  ascend  ledge  15  feet ;  course  east  and  west ;  at 

60  chs.,  var.  8  deg.  east. 
Greenstone,  in  ledge  20  feet ;  course  east-northeast. 
Var.  5  deg.  25  min.  east. 

Granulite  and  greenstone,  ascend  ledge;  course  east  and  west. 
Sienitic  granite,  foot  of  ledge  150  feet  high,  east  and  west. 
Sienitic  granite,  top  of  ledge  100  feet  high,  east-northeast. 
Sienitic  granite,  bottom  of  ravine  *,  course  east-northeast. 
Sienitic  granite,  with  quartz  veins,  top  of  ledge  80  feet ; 

course  east  and  west. 
Sienitic  granite,  east  side  of  ridge,  north  and  soath- 

Westj  on  south  boundary  qf  township  50  north,  range  28  wesL 

Descend  ledge  30  feet;  course  west-northwest. 
Ascend  ledge  25  feet;  course  north  and  south. 
West  side  6f  hill  and  ledge. 
Descend  hill  and  ledge ;  course  north  and  south. 
A  stream ;  course  north. 
Top  of  granite  knob. 

Descend  ledge  50  feet;  course  northwest;  rocks  on  this 
township  Tine  are  mostly  sienitic  granite  and  greenstone. 

Jiorth,  on  east  boundary  oftownslup  50  north,  range  29  west. 

Var.  5  deg  east. 

Sienitic  granite,  in  ledge  1  ch.  east  of  line ;  course  north 
and  south. 

Sienitic  granite,  20  Iks.  west  of  line,  in  ledge  20  feet,  south- 
southwest. 

Sienitic  granite  ridge ;  course  northwest. 

Sienitic  granite,  in  knob. 

Greenstone,  descend  ledge  60  feet ;  course  northwest. 

Var.  5  deg.  15  min.  east. 

Sienitic  granite,  desoend  ledge  40  feet,  east  and  west. 

Sienitic  granite,  with  veins  of  quartz,  desceud  le'lge  60/eet, 
east  and  west. 

Var.  4  deg  50  min.  east. 

West,  on  south  boundary  qf  township  50  north,  range  29  iseil. 

Var.  5  deg.  15  miD.  east. 

Sienitic  granite. 

Sienitic  granite,  desoend  ledge;  course  north  and  south. 

Many  knobs,  north  and  south  of  line,  in  swamp. 
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Tabular  statement — Continued. 


No.  of 

On  sectioa 

Distance. 

•pecimen. 

Ou. 

lk$. 

33 

17 

50 

Sienitic  ^nite,  foot  of  knob. 

33 

40 

00 

Var.  15  (leg.  30  min.  eaat ;  sienitic  gn 
swamp. 

32 

00 

70 

Sienitic  granite,  descend  ledge,  north  a 

32 

2 

50 

Do.             aficend  ledge  25  fi. ;  cou 

32 

52 

00 

Do.            ascend  ledge  20  feet ;  < 

31 

40 

00 

Var.  5  deg.  15  min.  east. 

31 

56 

50 

Sienitic  granite,  ascend  oliff  35  feet ;  < 
east. 

Narth^  on  eoH  hcundtnry  qftowrulnp  50  n 

404 

36 

27 

00 

Sienite,  top  of  ledge  70  feet ;  course  lo 

36 

40 

00 

Var.  5  dfg.  15  min.  east. 

405 

36 

43 

00 

Sienite,  top  of  ledge  20  feet ;  course  m 

406 

36 

47 

00 

Do.            do.        30  feet ;  cnurse  ea 

407 

36 

62 

00 

Do.           do.        18  feat ;  courae  es 

25 

40 

00 

Var.  4  de^.  east. 

408 

25 

53 

90 

Sienitp,  ledge  20  feet  high- 

409 

13 

53 

00 

Var.  5  deg.  20  niin.  east ;  Hcrnblend 
feet 

Wltit,  on  touth  boundary  <^  lownAip  50  i 

410 

36 

8 

50 

Sienite,  top  of  ledge  SO  feet ;  course  so 

411 

36 

28 

00 

Do.            do.        35  feet. 

36 

40 

00 

Var.  5  deg  east. 

419 

36 

68 

00 

Sienite,  apcend  ledge  35  ^eet ;  course  so 

413 

36 

73 

80 

Do.     descend  leuge  40  feet ;  course 

414 

35 

23 

00 

Do.     ascend  ledge  15  feet ;  cAurse  sc 

415 

35 

37 

00 

Do.      top  of  ledge  50  feet ;  course  noi 

416 

35 

47 

50 

Do.      top  of  ledge  35  feet ;  course  no 

417 

34 

12 

00 

Do.     top  of  led^e  50  feet,  south  of  li 

418 

34 

15 

80 

Do.     ascend  cliff  20  feei;  courae  nor 

419 

34 

21 

50 

Do.     top  of  hill  and  ledfc  75  feet ;  c 

Do.      descend  ledfe  50  ftet ;  course  i 

Reddish  granulite,  descend  hill  40  feet, 

4S0 

34 

29 

00 

431 

34 

46 

00 

42Q 

34 

70 

75 

Do.             top  of  ledge  75  feet, 

423 

33 

44 

00 

Do.                    do.         50  feet, 

424 

33 

63 

00 

Do.                    do.         60  feet. 

425 

32 

55 

00 

Do.                    do.         40  feet, 

31 

00 

00 

Var.  5  de?.  30  min.  east. 

436 

31 

14 

00 

Sienitic  greenstone,  top   of  ledge  48 
southwest. 

^orth,  on  eoH  boundary  (ftowmhip  50  n* 

36 

00 

00 

Var.  5  deg.  30  min.  east. 

427 

36 

24 

00 

Sienite,  ascend  ledge  40  feet ;  northwei 

428 

25 

62 

00 

Do.    top  of  led^e  40  feet ;  eaat  and 

4*^9 

24 

1 

40 

Do.    ascend  ledge  45  feet ;  eaat  and 

430 

24 

36 

00 

Sienitic  greenstone,  aacend  ledge  30  fe< 
Do.               top  of  ledge  30  fee 

431 

24 

72 

50 

13 

00 

00 

Var.  5  deg.  east. 

432 

_                  1 

13 

7 

40 

Sienite,  ascend  ledge  30  feet ;  course  bo 

433 

12 

14 

50 

Do.    top  of  ledge  20  feet ;  course  eai 

i 
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Tabular  statement — Con  tinued .     • 


No.  of 
ipeeioeo. 

On  MCtion 

Distance. 

Chi. 

ik». 

Wnt^  on  ioulh  boundary  of  township  50  north,  rangt  31  ireil. 

434 
435 
436 

437 
438 
439 
440 

35 
33 
33 
32 
32 
32 
33 
33 

65 
33 

78 
00 
21 
28 
37 
68 

00 
00 
00 
DO 
00 
00 
00 
00 

Granite,  ascend  ledge  18  feet ;  course  north  and  south. 
Sienitic  granite,  top  ofledge  30  feet ;  course  southwest. 

Do.            ascend  ledge ;  course  northwest. 
Var.  5  deg.  30  min   east. 

Greenstone,  ascend  ledee  15  feet ;  course  north  and  south. 
Granite,  top  of  ledge  20  feet ;  course  north  and*  south. 

Do.               do.     30  feet ;  course  northeast. 

Do.               do.     16  feet;  ourse  north  and  south. 

Mrthf  on  eait  boundary  qf  township  50  north,  range  32  wesL 

441 
44i 

443 

25 

1 
1 
1 

7 
15 
33 
42 

00 
15 
00 
00 

Hornblende  rock,  descend  ledge ;  course  northwest. 
Sienitic  granite,  ascend  ledge  and  hill, 
duartzite,  descend  ledge  and  hill ;  course  east  and  west. 
Ghranular  quartz  in  ledge ;  course  north  and  south. 

Wed,  on  south  boundary  *[f  township  50  north,  range  32  west. 

444 
445 

447 

36 
36 
33 
32 
32 

25 
46 
24 
15 
38 

00 
00 
00 
00 
00 

Granite  in  low  ledge. 

CtuartzitP,  descend  led?e  15  feet ;  course  north  and  south. 
Si(>nite,  descend  ledge  5  feet ;  course  north  and  south. 
Sienitic  greenstone,  top  of  knob. 

Sienitic  greenstone,  with  quartz  veins.  Ascend  ledge  15  feet; 
course  north  and  south. 

•\br<^  on  taU  boundary  of  township  50  north,  range  33  wesi. 

44d 
449 
450 

36 
36 
24 

63 
70 
43 

00 
00 
00 

Greenstone,  descend  hill ;  course  east  and  west 
Hornblende  slate,  in  ravine ;  course  north. 
Greenstone,  outcrop  of,  80  links  west  of  line. 

West,  on  south  boundary  qf  township  50  north,  range  33  west. 

451 

13 
13 

00 
J3 

00 
00 

Var.  5  deg.  45  min.  east. 

Outcrop  of  hornblende  slate ;  40  chains,  var.  6  deg.  15  min. 

eat>t. 
Hornblende  slates,  ascend  ledge  30  feet ;  course  north  and 

south ;  dip  45  deg.  south-southwest. 

453 

13 

17 

00 

AbriA,  on  east  boundary  <(f  townsfUp  50  north,  range  34  west. 

453 

24 
13 

60 
20 

00 
00 

On  trail,  hornblende  slates. 
In  ravine,  loose  pieces  of  hornblende  slates. 
Argillaceous  ana  homblendic  slates,  south  end  of  Kewee- 
naw bay,  in  stream  near  ChUde*s  and  Brushe*s  mills. 

DiTEOiT,  March  20, 1847. 


WM.  A.  BURT,  Deputy  Surveyor. 
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Catalogue  of  plants  collected  by  William  A.  Burty  esq.y  on  the  primiA 
region  south  of  Lake  Superior ,  in  1846;  by  Dennis  Cooley,  of  JVastm 
totiy  Michigan. 

The  following  catalogue  of  plants  was  collected  during  the  progress 
the  siurvey  of  township  lines  south  of  Lake  Superior^  between  latitu( 
45^  63'  and  46°  46'  north. 

It  is  not  pretended  that  this  catalogue  is  complete,  but  that  it  embrai 
such  plants  as  may  be  found  in  many  parts  of  the  survey,  and  ih  mosl 
them  in  nearly  every  township. 

These  specimens  of  plants  were  referred  to  Dr.  Dennis  Cooley,  wh( 
long  experience  in  the  science  of  botany  is  a  sufficient  guarantee  for  th 
correct  classification,  &c.  • 

WILLUM  A.  BURT, 

Deputy  Surveycr 

EXOGENOUS   PLANTS. 

RanunculcuecB. 

Clematis  Yirginiana,  L. ;  township  46  north,  range  29  west. 
Anemone  Pennsylvanica,  L.;  township  41  north,  range  26  west. 

nemorosa,  L.;  township  42  north,  range  26  west. 

Virginiana,  L.;  township  43  north,  range  30  west. 
Hepatica  Americana,  D.  C.j  township  41  north,  range  26  west. 
Ranunculus  flammula,  L. 

Caltha  palustris,  W. ;  township  42  north,  range  26  west. 
Coptis  trifolia,  Sairs;  township  41  north,  range  26  west. 
Aquilegia  Canadensis,  L. ;  township  45  north,  range  28  west. 
Actea  rubra,  W.;  township  42  north,  range  24  west, 
alba.  Big.;  township  48  north,  range  36  west. 
Cimicifuga  racemosa.  Ell.;  township  45  north,  range  35  west. 
Thalictrum  cornuti,  L. ;  township  43  north,  range  33  west. 

BerberidaceiB. 

Leantice  thalietroides,  L. ;  township  42  north,  range  24  west. 

NymphosacecB. 

Nuphar  advena.  Ait. 
NymphoBa  odorata,  Ait. 

^u^aceniaceee. 
Saracenia  purpurea,  L.;  township  42  north,  range  31  west. 

PapaveracecB. 
Sanguinaria  Canadensis,  L. ;  township  42  north,  range  24  west. 

Fumariacece. 
Corydalis  glauca.  Ph.;  township  60  north,  range  36  west. 

OrvcifenB. 
Cardamina  hirsuta,  L.;  township  42  north,  range  26  west. 
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Polygcdacem. 

gala  paucifolia,  Willd.;  township  41  north,  range  24  west. 

VioUzcecB. 

I  blanda,  Willd.;  township  42  north,  range  24  west. 
Muhlenbergii,  Tor.;  township  42  north,  range  29  west. 
Canadensis,  L.;  township  42  north,  range  24  west. 

Hypericace(B. 
ericum  corymbosum,  W. 

BcdsaminaccB, 
aliens  fulva,  Nutt. ;  township  43  north,  range  28  west. 

Oxalidacem. 
lis  stricta,  L. ;  township  43  north,  range  27  west. 

Acerace(B, 

rrabmm,  L. 

saceharinum,  L.;  township  42  north,  range  30  west, 
nigrum,  Mx. 

striatum,  Mx.;  township  49  north,  range  32  west, 
spicatum.  Lam. 

CehstracecB. 
hylea  trifoliata,  L.;  township  43  north,  range  28  west. 

NkamnctcecB. 
lothus  Americanus,  L.;  township  50  north,  range  32  west. 

Rosacece. 

us  Americanus,  Marshall;  township  42  north,  range  31  west, 
ms  Virginiana,  Ij. 

serotina,  D.  C;  township  43  north,  range  28  west, 
depressa,  Ph. 
Pennsylvanica,  A. 
ja  salicifolia,  L. ;  township  60  north,  range  36  west. 
1  rivale,  L.;  township  46  north,  range  28  west, 
steina  fragarioides,  Mx.;  township  43  north,  range  29  west, 
itilla  simplex,  Mx.;  township  42  north,  range  2  west, 
trum  palustre,  L. ;  townships  41  and  42  north,  ranges  24  and  26  west, 
tria  Tirginica,  L. ;  township  41  north,  range  26  west, 
s  odoratus,  L.;  township  43  north,  range  28  west. 

strtgosus,  Mx.;  township 42  north,  range  31  west. 

Canadensis,  L. ;  township  43  north,  range  30  west. 

trivialis,  Mx.;  township  43  north,  range  30  west. 
Carolina,  L.;  township  46  north,  range  28  west, 
parviflora,  W.;  township  43  north,  range  28  west. 
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Crataegus  coccinea,  L.;  township  45  north,  range  35  west. 
Pyrus  Americana,  D.  C.;  township  43  north,  range  30  west. 

coronaria,  L. ;  townships  42  and  43  north,  ranges  26  and  27  west 
arbutifolia,  L. 

var.  melanocarpa;  townships  42  and  43  north,  ranges  26  and  2? 
west. 
Amelanchiler  Canadensis,  T.  and  G. 

var.  votrjrapium,  T.  and  G.;  township  42  north,  range  30 
west. 

0 

OnogracetB. 

Epilobium  spicatum,  L.  R.;  township  45  north,  range  28  west. 

GrossulacefB. 

Ribes  laonstris,  Poir.;  township  42  north,  range  24  west, 
floridum,  L'Her.;  township  42  north,  range  30  west, 
nibriim,  L.;  township  43  north,  range  33  west, 
albinervium,  Mx.;  township  43  north,  range  33  w. 

SaxifraajaceiB . 

Mitella  nuda,  L.;  township  43  north,  range  31  west. 

UmbcUifer(B, 

Sanicula  Marylandica,  L.^  township  42  north,  range  31  west. 

Ai-dluicea. 

Aralia  nudicaulis,  L.;  township  42  north,  range  24  west, 
racemosa,  L.;  township  43  north,  range  25  west. 
Panax  quinquefolia,  L.;  township  43  north,  range  34  west. 

Comacecb. 

Comus  stolonifera,  Mx. ;  township  42  north,  range  30  west. 
Canadensis,  L.j  township  41  north,  range  26  west, 
florida,  L. 

Caprifoliacea. 

Lanicera  parveflora,  Lam.;  township  41  north,  range  26  west, 
ciliata,  Muhl.;  township  45  north,  range  28  west, 
oblongifolia,  Hook.j  township  43  north,  range  30  west. 
Linnsea  borealis,  Gron. 

Diervilla  trifida,  Moench;  township  45  north,  range  28  west. 
Sambucus  pubens,  Mx. ;  township  46  north,  range  33  west. 
Viburnum  lentago,  L.;  township  48  north,  range  35  west, 
opulus,  L.;  township  44  north,  range  32  west, 
acerifolium,  L. ;  township  43  north,  range  28  west. 

Rubiace(B. 

Galium  sparine,  L.;  township  41  north,  range  26  west. 

asprellum,  Mx.;  township  42  north,  range  26  west. 
Hit-    1.  ,  ^'^^^sum,  B.  W.;  township  42  north,  range  26  west. 
Mitchella  repens,  L. ;  township  43  north,  range  27  west. 
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Valeria?uice(B. 

aleriana  sylvatica,  Herb.,  Banks, 
var.  uliginosa,  T.  and  G. 

CompositcB, 

ster  panicens,  L.;  township  46  north,  range  29  west. 

macrophyllus,  L.;  township  42  north,  range  24  west. 
3lidago  latifolia,  L. ;  township  43  north,  range  30  west. 

neglecta,  T.  and  G.;  township  47  north,  range  29  west, 
^chillea  millefolia,  L.;  township  41  north,  range  25  west. 
fc^Titennaria  dioica,  Goirtu;  township  41  north,  range  25  west. 
I^irsiiim  muticum,  Mx.;  township  42  north,  range  26  west, 
•labulus  alt  us,  Hook.;  township  42  north,  range  24  west. 

CampamUarecB. 

ZJampanuIa  rotundifolia,  W.  ,•  township  42  north,  range  29  west. 

EricaccB, 

^Jidromea  polifoUa,  Mx.;  township  45  north,  range  28  west, 

calyculata^  W.;  townships  42  and  43  north,  ranges  26  and  27 
west, 
rctostaphylus  uva-ursi,  L.;  township  50  north,  range  36  west, 
altheria  procumbens,  L.;  township  42  north,  range  27  west, 
hispidula,  M.;  township  41  north,  range  26  west. 
Salmia glauca.  A.;  township  41  north,  range  28  west. 
Spigea  repens,  L. ;  township  42  north,  range  24  west. 
L^um  latifoHum,  A.;  township  43  north,  range  29  west, 
^accinium  resendrum,  L.;  township  49  north,  range  30  west, 
corymbosiim,  L.;  township  42  north,  range  32  west. 
Pennsylvanicum,  Mx.;  township  49  north,  range  35  west, 
^xycoccus  macrocarpus.  P.;  township  41  north,  range  26  west. 
E^jrrola  secunda,  L.;  township  41  north,  range  24  west. 

chlorantha,  Swartz.;  township  43  north,  range  28  west, 
uniflora,  L.;  township  45  north,  range  28  west, 
whimaphila  umbellata,  W. ;  township  41  north,  range  26  west. 

AquifoliacecB. 

^emopanthes  Canadensis,  L. ;  township  50  north,  range  32  west. 
EMdos  vertieillatus,  L.;  township  49  north,  range  31  west. 

PrimulaccB. 

^rientalis  Americana,  Ph.;  township  41  north,  range  25  west. 

Lentibulacea. 

CJtricuIaria  comuta,  Mx. ;  township  42  north,  range  31  west. 

ScrophulariacecB. 
"^edicularis  Canadensis,  L.;  township  42  north,  range  25  west. 

L(zbiat(B. 

9entha  borealis,  Mx.;  township  45  north,  range  35  west, 
^runella  vulgaris,  L.;  township  42  north;  range  25  west.    . 
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CoTWoloTilacecB. 

Calystegia  spithamaeus,  L.5  township  45  north,  range  2S  west. 

Gentianace(B. 

Gentiana  saponaria,  L.;  township  42  north,  range  24  west. 
Menyanthes  trifoliata;  L.;  township  42  north,  range  28  west. 

OleacetB. 

Fraxinus  sambucifolia,  Lam« 
acuminata,  Lam. 
quadrangulata,  W. 

AristochiacecB. 
Asarum  Canadense,  L.;  township  43  north,  range  33  west. 

Phymelaceoi. 
Direa  palustris,  L.;  township  43  north,  range  31  west. 

UlmacetB. 
Ulmus  racemosa,  Thomas. 

Capvlifera. 


•>K 


i.Aipuiyera, 

Quercus  alba,  L.;  township  41  north,  range  30  west. 

bicolor,  Willa.;  township  50  north,  range  32  west. 

coccinea,  Wang.;  township  42  north,  range  24  west. 
Pajus  ferruginea.  Ait. 
Corylus  rostrata,  Ait. 
Carpinus  Americana,  W.j  township  42  north,  range  30  west. 

BetubxcecB, 

Betula  papjrracea,  Ait, 

popuUfolia,  Ait. 

excelsa.  Ait. 

glandulosa,  Willa. 
Alnus  serratula,  Willa. 

MyricacecB. 

Comptonia  asplenifolia.  Ait. ;  township  41  north>  range  29  west. 


SalicacecB. 


Salix  Mulenburgiana,  Willa;  township  45  north,  range  28  west. 
Populus  tremuloides,  Mx. 
balsamifera,  W. 

UrticacecB. 

Hamulus  Lupulus,  L. ;  township  42  north,  range  25  west. 

ConifercB. 

Pinus  resinosa,  Lamb;  township  60  north,  range  36  west 
banksiana,  Lamb;  township  49  north,  range  35  west, 
strobus,  L.;  township  42  north/  range  30  west. 
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lus  Americana;  Mx.;  townships  42  and  43  norths  ranges  26  and  27 
west. 

Canadensis,  L.;  township  42  north,  range  25  west. 

valsamea,  L. 

negra,  Ait. ;  township  43  north,  range  27  west, 
uja  occidentalis,  L.;  township  43  north,  range  27  west, 
rus  Canadensis,  W.^  township  48  nor^h,  range  35  west. 

ENDOGENOUS  PLANTS. 

AracetB. 

im  triphyllum,  L.;  township  42  north,  range  30  west, 
lla  palustris,  W.;  township  43  north,  range  30  west. 

TyphacecB. 

pha  latifolia,  L. 

ArckidaeetB. 

lopogon  pulchellum,  Br.;  township  45  north,  range  28  west, 
odyera  pubescens,  W. 

gonia  ophioglassoides,  R.  Brown;  township  42  north,  range  24  west, 
pripedium  acaule,  Ait.;  township  42  north,  range  31  ^est. 

parviflorum,  Wilia. ;  township  41  north,  range  27  west. 

spectabile,  S.  W.;  township  41  north,  range  27  west. 

SmUacea. 

nilax  rotundifolia,  L. 

LUiacetB. 

rythronium  Americanam,  Smith. 
mm  tricoccnm,  A. 

sessiiifolia,  L.;  township  43  north,  range  30  west. 

perfoliata,  L.;  township  43  north,  range  28  west. 

JUelanihacetB. 

rillium  erectmn,  L.;  township  42  north,  range  38  west. 

Cyperacea. 

riophomm  Tirginicum,  L. 

irex  jdantaginia,  Lam. ;  townships  42  and  43  north,  ranges  24  and  25 
west, 
follicnlata,  L. ;  township  42  north,  range  29  west. 

ptiitheram  mcemosum>  S.;  township  43  north,  range  31  west. 
micum  pubescens,  L.  K. 

pmus  pubescens,  M.;  township  43  north,  range  31  west. 
Part  ii— 66 
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ACROGENOI78   PLANTS. 

EquiaetacecB. 

Eqiiisetum  hyemale,  L. ;  township  42  north,  range  26  west, 
sylvaticum,  L.;  township  41  north,  range  25  west. 

LycopodiacetB. 

Lycopodmm  complanatum,  L. 

deuaroedeum,  L. ;  township  42  north,  range  24  west, 
annotinum,  L.;  township  42  north,  range  31  west, 
luciduhim,  Mx. 

FUices. 

Polypodium  calcareum,  Sm. 

Woodwardia  Virginica,  S.  W.;  township  42  north,  range  27  west. 
Adiantum  pedatum,  L. ;  township  42  north,  range  27  west. 
Botrychium  Virginicum,  W, 


GEOLOGICilL  KEPORT  OF  BELA  HUBBARD. 

General  report  upon  the  geology  and  topography  of  the  district  on  L^ 
Superior  subdivided  by  S,  W.  Higgins  and  Beta  Hubbard^  dej^ 
surveyors  J  in  1846;  with  tabular  statement  of  specimens  collected. 

Topographical  features. 

The  district  embraced  by  the  returns  of  subdivisions  herewith  ma^ 
Hes  in  two  divisions,  which  have  somewhat  distinct  geological  as  "^ 
as  topographical  features,  though  belonging  to  the  same  general  syst^ 
The  first  includes  townships  51,  62,  and  53  north,  ranges  37  and 
west;  townships  52,  53,  54,  55,  and  56  north,  ranges  35  and  36  w^ 
and  townships  53  and  64  north,  range  34  west;  or  that  portion  of 
whole  district  which  lies  east  from  the  Ontonagon  river,  and  wes^ 
Portage  lake.     The  second  includes  township  51  north,  ranges  41,;^ 
43,  and  44  west,  being  that  portion  of  the  surveyed  district  which  ^ 
west  from  the  Ontonagon,  and  embraces  the  northerly  segment  of 
Porcupine  mountains. 

The  portion  included  in  the  first  division  presents,  as  its  most  strike 
features,  a  broad  range  of  elevated  and  knobby  country,  occupied  or  i 
mediately  underlaid  by  trap  rocks.    The  part  thus  characterized,  occup 
an  average  and  very  nearly  uniform  breadth  of  about  four  miles.    A  E 
drawn  diagonally  from  near  the  southwest  corner  of  township  51  north^rai 
38  west,  to  the  northeast  corner  of  township  64  north,  range  34  w 
would  pass  along  nearly  the  central  and  most  elevated  portion  of 
range.     These  elevated  ridges  and  knobs  do  not  exhibit  the  same  con» 
uity  that  distinguishes  the  trap  ranges  of  Keweenaw  point.   In  its  gea. 
features  tlie  trap  region  exhibits  a  high  and  rollingcountry,  occasionally  ri^ 
into  knobs  which  attain  an  elevation,  as  estimated,  of  from  400  to  90O 
above  Lake  Superior.    It  is  much  broken  by  the  deep  valleys  of  the  laJ 
streams,  which  in  several  instances  cut  entirely  across  the  trap.    Th^ 
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le  case  with  Misery,  Sleeping,  and  Fire-steel  rivers,  which  in  some 
laces  cross  the  hilly  country  through  gorges  a  hundred  feet  in  depth. 
Though  irreg^ilar  in  size  and  frequency,  the  hills  have  a  general  course 
lortheasterly  and  southwesterly,  and  are  crossed  at  nearly  rif^ht-angles  by 
ralleys  and  the  ravines  of  streams. 

The  ascent  to  the  hilly  region  from  the  lake  coast  is  very  gradual,  the 
Hrhole  interveaing  country  being  level,  or  but  g;ently  undulating*  This 
nrtioa  is  watered  by  the  Uuger  streams,  which,  after  leavinc  the  hills, 
lescefid  to  the  lake  with  a  very  equable,  though  rapid  flow,  and  in  a  very 
iiiect  course,  conformable  with  the  dip  of  the  rocks.  Fire-steel  river  may 
be  ascended  by  canoes  to  its  sources  in  the  hills.  Few  of  the  other 
streams  can  be  considered  as  thus  navigable,  even  for  much  shorter  dis- 
tances. The  numerous  branches  of  these  streams,  and  smaller  streams 
which  rise  at  points  intermediate  between  the  hills  and  the  lake  coast, 
water  the  whole  region  abundantly.  Among  the  hills  in  township  53, 
ranges  35  and  52  north,  34  west,  are  numerous  lakes  oi  very  pure  water, 
occupying  areas  of  a  few  acres  to  a  half  mile. 

The  uap  portion  of  the  country,  which,  in  the  vicinity  of  Portage  lake, 
isdistiiiguishable  only  by  low  rolling  hills,  timbered  chiefly  with  the  sugar- 
Butple,rise8  graduallyin  proceedingsouthwest,  and  the  protrusion  of  the  rock 
through  the  soil  becomes  more  and  more  frequent,  until  the  highest  eleva- 
ion  ig  attained  near  the  Ontonagon  river.  The  hills  have  there  reached 
n  elevation  probably  of  little  less  than  1,000  feet,  and  present  on  the 
]uth  a  bare  and  almost  perpeiidicular  diff  of  rock.  At  the  sources  of 
''Bsteel  river  some  knobs  were  estimated  to  be  900  feet  in  height,  while 
^^J^ard  from  this  none  were  estimated  to  exceed  700  feet.  The  highest 
wese  knobs  does  not  exceed  100  feet  above  the  surrounding  valleys, 
'  is  ^Usually  much  less.  Their  steepest  escarpments  are  generally  on  the 
^^  SLiid  east. 

^  S^^eral  all  the  rocks  are  covered,  more  or  less,  with  the  mixed  mate- 
o^  the  drift  formation  and  the  tertiary  clays,  though  the  character  of 
s^ils  partakes  somewhat  of,  and  is  influenced  by,  the  nature  of  the 
''■'^ying  rock.  The  immediate  soil  is  therefore,  in  great  part,  a  sandy 
^9  ^  lie  materials  of  which  are  derived  from  the  primary  trap  and  sand- 
^  »)cks.  In  but  few  places  does  the  clay  constitute  the  upper  soil, 
SW  it  is  frequently  found  underlying  at  the  depth  of  a  few  feet,  and 
^*^OmalIy  the  soil  itself  is  a  red  clay  loam. 

^^  level  or  undulating  country  between  the  trap  hills  and  the  lake 
'  ^5^  general,  be  denominated  second-rate  land,  portions  occasionally 
^"^ing  to  be  called  first-rate,  but  more  often  descending  to  third  rate, 
'^■-^^ck  is  the  prevailing  timber,  mixed  with  sugar,  yellow  birch,  balsam, 
^  ^  and  aider.  Marshes  and  swamps,  mostly  covered  with  cedar,  are  of 
i^ional  occurrence,  and  sometimes  occupy  areas  of  several  miles. 
C*t^^  approach  to  that  portion  of  the  country  which  is  underlaid  by  trap, 
i^  general,  marked  by  an  almost  immediate  change  in  the  character  of 
'  ▼^^etation;  that  of  the  latter  being  a  luxuriant  growth  of  sugar-mafde, 
EiB>  birch,  hemlock,  and  pine.  The  sugar  tree  is  greatly  predominant, 
y^8e  proportion  of  which  is  of  the  varieties  known  as  the  curled  and 
ridVeye.  Some  red  oak  is  found  on  the  ridges,  and  pines  occur  scattered 
)veT  the  country.  The  trees  are  of  large  size,  it  being  not  uncommon  to 
fiad  pines  of  five  feet  diameter,  and  sugar  trees  of  two  feet.  The  soil 
varies  from  a  coarse  eravel  to  a  fine  dark  loam,  usually  inclining  to  sandy, 
but  occasionally  argillaceous.  This  soil  is  composed  in  part  of  drift,  being 
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a  mixture  of  pebbles>  from  the  size  of  a  hen's  egg  down,  of  every  Tawif 
of  rock  known  in  the  region,  with  qnarizose  sand,  and  in  part  ofdia 
tegraled  portions  of  the  rock  below.  Together  these  constitute  a  «i 
easily  tilled,  yet  sufficiently  tenacious,  ana  which  will,  without  doub 
prove  exceedingly  fertile.  Indeed,  when  it  is  considered  that  the  «i 
stances  which  compose  the  trap  rocks  are  eminently  calculated  to  g\ 
fertility,  an  observation  which  is  confirmed  by  the  fact  that  some  of  ^ 
most  fertile  soils  in  Europe  are  from  this  rock,  we  may  not  hesitate 
pronounce  the  soil  of  the  trap  country  of  Lake  Superior  to  be  nnexcell 
for  the  varied  qualities  of  a  good  soil,  by  any  in  the  world.  Nor  sho 
we  neglect  to  notice  that  among  the  pebbles  of  the  drift  portion  of  this 
well  as  nearly  all  the  soils  examined,  are  many  of  limestone.  They 
found  from  the  lake  shore  to  the  summits  of  the  highest  trap  ranges,  s 
in  sufficient  abundance  to  affect,  without  doubt,  the  character  of  the  s 
We  have  but  to  add  these  fkcts  to  the  advantages  afforded  by  a  fini 
varied  surface,  abundant  water  and  water-power,  a  climate  admitting 
production  of  all  the  staple  articles  of  the  northern  States — in  feet,  mi 
more  equable  than  that  or  New  England — to  be  convinced  that  this  regi 
in  an  agricultural  point  of  view,  has  been  far  underrated* 

The  huge  uplifts  which  compose  the  Porcupine  mountains  appro 
much  nearer  the  coast  of  the  lake  than  the  trap  rocks  of  the  other 
vision  of  the  surveyed  district;  the  ascent  is  more  bold,  and  they  so 
times  form  abrupt  and  lofty  precipices.  While  the  knobs  of  these  rar 
have  no  continuous  direction  for  any  very  considerable  distances,  t 
preserve  a  general  parallelism  with  those  of  the  Keweenaw  range:  n 
strictly,  they  will  be  found  conformable  to  the  general  trend  of  the  co 
They  compose  a  series  of  conical  knobs,  with  intervening  elev; 
ground,  arranged  in  three  somewhat  distinct  parallel  ranges.  The  ( 
tinuity  is,  however,  much  broken  up,  and  frequent  outlying  knobs  | 
a  seeming  conflision  and  want  of  any  general  bearing.  In  townshi] 
north,  range  43  west,  the  outennost  of  these  ranges  rises  into  a  y 
conspicuous  and  continuous  ridge,  having  an  elevation^  as  estimatec 
firom  900  to  1 ,050  feet  above  Lake  Superior,  at  a  distance  from  it  of 
and  a  half  mile.  This  ridge,  which  continues  unbroken  for  nearly 
miles,  slopes  gradually  down  to  the  coast  on  the  north  side,  while  on 
south  the  descent  is  precipitous  over  a  cliff  of  trap  rock,  having  an  ali 
perpendicular  height  of  from  300  to  400  feet.  The  principal  knobs  o1 
other  ranges  vary  from  600  to  800  feet,  in  one  instance  rising  to  the 
mated  height  of  1,000  feet  abox^e  Lake  Superior. 

The  most  considerable  streams  of  this  district  are  Iron,  Carp, 
Pewebek  rivers;  the  former  is  by  far  the  largest,  having  an  avenig 
more  than  two  chains  width  through  the  district.  In  general  the  strc 
are  small. 

Except  where  rock  shows  itself  in  the  steep  escarpments  of  the  1 
and  occasionally  in  the  beds  of  the  streams,  tnis  whole  country  is  cov 
with  the  drift  formation,  consisting  of  depofiites  of  red  clay  and  s 
The  union  of  this  with  the  disintegrated  rock  of  the  country,  has  g 
ehamcter  to  the  soil  and  timber.  S^gar-tnaple  predominates  throu^ 
the  trap  and  elevated  portions,  while  hemlock  is  the  prevatting  tii 
upon  the  lower  lands. 

This  effect  of  the  underlying  rock  upon  the  character  of  the  veigeta 
is  particularly  observable  when,  from  tne  summit  of  a  high  knob,  the 
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dcrs  over  the  extended  landscape.  It  sees  cone  after  cone  rising  np 
I  amid  open  groves,  to  which  the  sugar-maple,  lynn,  and  elm,  mingled 
I  a  few  pines,  birch,  and  evergreens,  give  an  enlivening  character, 
ling  the  hills  to  their  summits,  while  over  the  plains  below,  based 

*  the  sandrock,  is  spread  more  sombre  coloring,  occasioned  by  the 
^lence  of  hemlock  and  cedar^  the  dark  shades  of  which  are  some- 
'  feh'eved  by  the  light  foliage  of  the  silver  birch  and  aspen,  or  the 
^  berries  of  the  mountain  ash. 

Tertiary  iJmys. 

rooeeding  westerly  from  the  Portage,  portions  of  the  coast  inter- 
i  iDetweea  the  clife  of  sandrock  will  be  found  to  be  frequently 
s<i  of  clay.  Between  Salmon  Trout  and  Elm  rivers,  these  rise 
uniform  elevation  to  from  50  to  80  feet.  The  clay  is  of  a  red- 
r,  but  considerably  lighter  than  that  of  the  red  sandrock.    It 

*  numerous  pebbles,  which  are  composed  of  sandrock,  the  sev- 
« ties  of  trap,  granite,  and  quartzose   rocks;  when   found  suffi- 

from  these,  it  is  well  adapted  to  practical  uses.     There  is  a 

ogy  between  the  character  of  the  argillaceous  material  which 
-^  this  deposite,  and  that  which  makes  up  a  large  portion  of  the 

rate  and  slaty  trap,  hereafter  described. 

eposite  is  found  to  cover  the  sandrock  very  universally  from 
^  far  into  the  interior,  and  not  unfrequently  surrounds  the  bases 
Us  and  fills  the  sides  of  the  gorges,  though  almost  everywhere  it  is 
^^»rid  generally  concealed  by  thesand  and  gravel  of  the  drift  formation. 
>osite  thickens  in  proceeding  westward,  and  is  seen  on  the  On- 
i>  at  about  five  miles  from  the  mouth,  in  a  cliff  of  a  hundred  feet  in 

Farther  up  the  stream  it  increases  in  thickness,  and  at  the  forks 
f^  steep  hills  of  200  to  300  feet,  resting  upon  the  trap.  Westerly 
>^^  basin  it  again  gradually  thins,  and  among  the  Porcupine  hills 
^  seen.  In  this  clay  have  been  found  many  large  boulder  masses 
■^^j  among  the  branches  of  the  Ontonagon. 

Rocks. 

^^  portion  of  the  surveyed  district  eastward  from  the  Ontonagon 
^«  classes  of  rocks  were  met  with,  and  these  have  an  order  of  suc- 
analogous  to  those  of  Point  Keweenaw,  viz:  trap,  conglomerate, 
f^drock;  the  characters  of  each  of  which  will  be  separately  described. 
kve  Porcupine  mountains  the  several  rocks  may  be  said  to  form 
^f  concentric  arcs,  invariably  dipping  outwards.  The  character 
-gularity  of  this  change  in  the  dip  is  very  apparent  on  the  coast, 
is  composed  of  a  trappose  brown  sandrock.  The  dip  is  seen  to  shift 
^ly  from  an  easteriy  direction  at  Iron  river,  to  a  northwesterly  one  at 
river,  varying  from  20^  to  45°  in  amount.  The  rocks  of  the  hills, 
the  intervening  valleys,  compose  an  alternating  series  of  beds  of 
stone,  amygdaloid,  and  red  slaty  trap,  trap  conglomerate,  and  trap- 
sandrock.  These  are  flanked  by  a  black  argillaceous  slate,  which 
Jfspersed  between  the  outer  mass  of  mixed  conglomerate  and  sand- 
and  the  red  variegated  sandrock,  and  makes  an  outcrop  in  one 
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place  only  in  the  district,  and  that  over  a  very  limited  area  at  the  moa4 
of  Iron  river. 

Following  the  streams  at  the  bases  of  the  hills,  these  several  varieties 
of  trap,  sandstone,  and  conglomerate  rocks  may  be  sometimes  seen  suc- 
cessively dipping  beneath  each  other  several  times  in  the  space  of  a  few 
rods,  the  beds  varying  from  three  or  four  to  several  hundred  feet  in  thick- 
ness.   So  much  are  the  rocks  concealed  from  observation,  as  to  render  it 
impracticable  to  determine  the  number  or  exact  order  of  these  alternations, 
or  the  proportions  they  bear  to  each  other.     The  greenstone  and  amyg- 
daloid rocks  seem  to  predominate.     The  total  thickness  of  these  beds 
must  be  very  great,  ana  though  this  portion  of  the  district  (embracing,  as 
it  does,  but  a  mere  segment  of  the  probable  area  of  the  trappose  rocks) 
does  hot  furnish  sufficient  data  for  a  full  conclusion,  some  estimate  may 
be  arrived  at,  assuming  the  average  dip  to  be  2(P,  and  the  average  dis- 
tance from  the  coast  to  the  correction  line:  allowing  the  line  of  dip  to  be 
five  njfles,  the  total  thickness  of  all  the  rocks  which  compose  that  portion 
of  the  Porcupine  ranges,  which  is  within  the  present  survey,  is  9,240 
feet.    This  calculation,  it  should  be  observed,  does  not  include  any  por- 
tion of  the  red  and  gray  sandrock  formation,  the  rock  of  the  coast  we^t 
from  Iron  river  being  considered  as  a  member  of  the  conglomerate.     In 
fact,  all  the  rocks  within  this  area  may  be  considered  as  of  a  tiappose 
origin. 

The  great  trap  range  already  described,  extending  from  the  Portage 
lake  to  the  Ontonagon  river,  as  it  is  but  a  prolongation  of  that  of  Ke- 
weenaw point,  bears  also  a  close  analogy  to  the  greenstone  and  amyg- 
daloid of  the  latter.  The  high  knobs  are  composed  mostly  of  greenstone, 
which  is  usually  hajpd  and  compact.  It  sometimes  approaches  a  crystal- 
line structure,  in  which  the  felspar  and  hornblende  are  aggregated  in  dis- 
tinct grains,  but  generally  the  constituent  parts  of  the  mass  are  so  blended 
as  not  to  be  separately  discernible  to  the  eye.  This  character  of  rock  is, 
however,  far  from  composing  the  whole  of  the  great  mass  designated  as 
trap,  nor  does  it  seem  possible  to  consider  the  latter  as  a  single  dike  or 
contemporaneous  uplift;  for  though  tlie  compact  variety  usually  com- 
poses the  greater  part  of  the  cliff,  the  entire  mass  wiH  be  found  to  consist 
of  regularly  disposed  and  altemating^beds  of  greenstone  and  ttmygdaloidf 
the  latter  sometimes  giving  place  to  epidote.  The  occurrence  of  this,  as 
well  as  of  the  other  minerals  of  the  ti-ap,  will  be  more  particularly  aUuded 
to  when  we  come  to  describe  the  relations  of  the  minerals  and  veins  to 
those  rocks.  These  alternating  beds  vary  in  thickness  from  two  to 
twenty  feet, commonly,  though  they  sometimes  much  exceed  this.  They 
give  an  appearance  of  stratification  to  the  mass,  and  their  dip  is  very  uni- 
formly towards  the  lake,  and  at  right-angles  to  the  bearing  of  the  hiUs. 

These  observatioiis  will  apply  also  to  that  portion  of  the  surveyed  dis- 
trict embracing  the  Porcupine  mountains.  Associated,  hoM'^ver,  with  the 
greenstone  and  amygdaloid  of  that  country,  appears  an  argillaceous  and 
silinous  rock,  which,  though  we  have  classed  it  among  the  trap  rocks,  is 
very  distinguishable  from  all  the  other  varieties  of  trap,  and  is  therefore 
entiiled  to  a  separate  description.     This  rock  occurs  in  belts,  altematii]? 
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ith  those  which  make  up  the  mass  df  the  Porcupine  ranges,  and  possi- 
ly  may  be  regarded  as  a  volcanic  tnud^  altered  ana  hardened  by  its  vicin- 
y  to  rocks  of  igneous  origin. 

The  arrangement  exhibited  by  these  rocks  has  been  alluded  to  as  one  of 
pparent  stratification.  While  we  desire  to  avoid  any  theoretical  conclu- 
ons  as  to  the  mode  of  their  formation,  we  cannot  but  observe  that  the 
[laracter  of  the  entire  trap  formation  is  rather  that  of  a  succession  of 
^erflows,  than  of  simultaneous  uplift  in  mass;  in  other  words,  it  may  be 
Dnsidered  as  made  up  of  beds  oi  the  different  kinds  superimposed  upon 
ich  other.  It  has  been  already  observed  that  in  the  Porcupine  ranges, 
le  trap,  sandstone,  and  conglomerate  beds  compose  part  of  these  alter- 
ations, in  deposites  of  greatly  varying  thickness.  It  is  difS^cult  to  re- 
mcile  the  frequency  of  these  interpositions,  the  comparative  thicknesses 
r  the  beds,  and  the  few  signs  of  disturbance,  with  the  supposition  of  a 
rotrusion  of  the  trap,  as  an^  igneous  mass  from  beneath,  through  the 
trata  of  the  overlying  sedimentary  rocks.  We  would  not  be  understood 
>  assert  that  no  uplift  of  the  trap  has  taken  place,  but  merely  to  distin- 
uish  between  the  mode  of  formation  of  the  several  rocks,  and  the  subse- 
uent  and  general  uplift,  by  which  the  whole  series  has  been  thrown  from 
horizontal,  and  inclined  at  the  angle  at  which  we  now  find  them. 

In  common  with  all  the  rocks,  the  trap  is  traversed  by  frequent  joints 
r  fissures.  This  is  particularly  apparent  in  the  greenstone,  which  is  cut 
y  three  series  of  such  fissures;  and  it  is  observable  that  these  have  a  cor- 
^pondence  with  the  strike  and  dip  of  the  mass,  as  well  as  with  its  me- 
dliferous  veins.  Of  these  joints,  one  is  conformable  in  its  course  to  the 
trike  of  the  beds,  and  its  underlie  conforms  in  direction  to  their  dip,  va- 
ring  from  30°  to  80°  in  amount.  This  is  cut  by  another  and  vertical 
»int,  the  course  of  which  is  at  right-angles  with  the  first  mentioned,  and 
jreeing  with  the  line  of  dip  of  Jhe  beds.  It  seldom  varies  more  than  10° 
om  this  direction  or  from  a  vertical.  A  third  but  less  conspicuous  joint 
>metimes  cleaves  both  the  others  at  nearly  right  angles,  its  underlie 
eing  opposed  to  the  first  mentioned.  Thus  the  greenstone  is  separated 
ito  blocks  of  varying  size,  and  approximating  in  lorm  a  cube  or  rectan- 
ular  prism. 

Redf  slaty  f  argillaceous  amd  silicums  rock. 

It  has  been  already  mentioned,  that  alternating  with  the  several  rocks 
lat  compose  the  Porcupine  mountains  is  a  hard  rock  of  red  color,  fine- 
rained,  and  sub-slaty  in  structure.  It  is  evidently  trappose  in  character,, 
ut  is  at  the  same  time  quite  argillaceous,  and  sufficiently  silicious  to 
trike  fire  under  the  hammer.  Its  color  varies  from  a  light  to  a  dark  brick* 
^d.  In  character  and  composition  it  bears  a  strong  resemblance  to  the 
ementing  portion  of  the  conglomerate  rock  of  the  country.  In  some 
laces  this  rock  is  traversed  irregularly  by  numerous  small  veins  of  calc 
par,  and  so  filled  is  the  rock  with  these  as  to  give  it  a  spongy  appearance* 
lock  of  this  character  constitutes  a  step  or  elevated  ledge  upon  the  ex- 
:eme  northeasterly  fiank  of  the  mountains,  where  it  forms  a  cliff  rising 
0  or  15  feet  above  the  superimposed  amygdaloidal  trap  that  composes  the 
ill  side  below.  The  more  compact  variety  is  met  with  in  several  of  the 
treams  at  the  bases  of  the  hills  in  T.  61  N.,  R.  42  west,  and  is  in  small 
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bands  frequentfy  of  but  two  or  three  feet  thickness ^  interposed  1 
greenstone  and  amygdaloid.  Further  south  this  lock  is  seen  ris 
occasional  knobs^  and  appears  to  constitute  a  large  proportion  oft 
body  of  trap  rocks  which  unites  the  Porcupine  with  the  Ontonagon 
This  rock,  though  sufficiently  hard,  will  probably  be  found  il 
to  building  purposes,  in  consequence  of  the  numerous  joints  by  i 
is  broken,  frequently  into  fragments  of  less  than  an  inch  diamet 
ores  were  disco verea  in  connexion  with  this  rock. 

In  tihe  portion  of  the  district  eastwardly  from  the  Ontonagon,  tV 
be  observed  in  a  few  places,  resting  upon  the  greenstone  and  am] 
of  the  northerly  escarpment  of  hills,  and  holding  the  same  relati 
tion  as  upon  the  northerly  flank  of  Point  Keweenaw  range,  a  larj 
of  conglomerate.  But  while  this  formation  agrees  in  position  and 
character  with  the  latter,  it  differs  from  that  in  several  of  its  featu 
is  a  less  continuous  deposite,  existing  in  apparently  isolated  bod 
it  is  thus  seen  through  townships  51  and  5^,  range  37,  among  th 
waters  of  Fire-steel  river,  rising  into  conical  knobs  and  rounder 
having  an  elevation  above  Lake  Superior  of  about  600  feet 
from  here  until  beyond  the  Portage  lake,  this  formation,  if  it 
thinned  entirely  away,  is  covered  by  the  drift  too  deeply  to  be 
though  a  low,  broad  ridge,  secondary  to  the  trap  ranges,  may  o 
ally  be  seen  skirting  their  southerly  escarpment,  which  may  wit 
probability  be  attributed  to  the  presence  of  this  formation. 

This  conglomerate  differs  also  from  that  of  the  northerly  sid 
weenaw  point,  it  being  composed  of  pebbles  which  are  in  gen 
water- worn,  and  oflen  quite  angular.  These  are  also  less  strc 
mented,  the  mass  being  often  so  friable  as  to  render  it  difficult  1 
a  perfect  hard  specimen.  In  both  these  respects  this  conglomer 
a  close  resemblance  to  that  of  the  southerly  side  of  Point  Ke^ 
The  cementing  material  is  imperfectly  silicious,  and  becomes 
resolved  at  the  surfece  into  a  fine  reddish  clay,  which  forms  a  fei 
The  analogous  character  of  this  clay  to  that  of  the  great  tertiary 
has  been  already  adverted  to.  The  pebbles  are  invariably  of  tr 
several  varieties,  and  they  vary  in  size  from  a  foot  in  diameter  to 
tion  of  an  inch,  the  average  being  two  or  three  inches. 

The  conglomerate  of  the  Porcupine  mountain  district  is  of  simi 
acter.  It  is  seen  rising  on  their  northerly  flank  to  the  height  of 
and  composes  the  summit  of  one  of  the  conical  knobs  a  few  m 
from  Iron  river.  This  large  deposite  is  overlaid  by  a  mass  of  am] 
to  which  succeeds  the  brown  trappose  sandrock,  or  rather  mix» 
reck  and  conglomerate,  which  constitutes  the  coast. 

Besides  these  comparatively  extensive  deposites,  several  le 
occur  intermediate  between  the  trap  rocks  that  compose  the  chii 
the  Porcupine  ranges.  The  latter  sometimes  assumes  a  slaty  c 
resembling  the  red  slaty  trap  already  described,  in  which  the  c( 
portion  often  constitutes  more  than  half  of  the  entire  mass,  f 
impossibility  of  obtaining  accurate  data  in  regard  to  the  dip,  we 
feble  to  determine  the  thickness  of  the  larger  deposites  with  ai 
ness.    That  of  any  single  mass  will  not  probaoly  exceed  2,i 
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hcyngh  ^e  aggregate  thickness  of  the  several  beds  may  possibly  exceed 
.^ce  that  amount. 

Bhck  argiUaceaus  date. 

This  rock  has  been  already  alluded  tso  as  occupying  a  position  inter- 
'Oediate  between  the  outer  or  trap  sandrock  of  the  Porcupine  mountains 
^d  the  red  sandrock.  It  is  seen  in  the  bed  and  banks  of  Iron  river, 
r^  almost  two  miles  from  its  mouth,  where  it  consists  of  layers  varyii^ 
^^  thickness  from  a  half  inch  to  two  feet.  The  thicker  strata  are  of  darit 
?"*7  color,  but  in  the  thin  layers  it  approaches  a  black.  The  lattet  por- 
^fl  is  fine-grained  and  highly  argillaceous.  The  ttiicker  strata  are  more 
oarsely  grained,  and  approach  the  character  of  sandrock  in  the  lower 
yrthns.  Numerous  small  specks  of  mica  are  visible  throughout  the 
^-  In  the  texture  of  this  rock  there  is  so  close  an  analogy  to  the  red 
rfrock  which  overlies,  that  it  may  perhaps  safely  be  regarded  as  a  mem- 
'  ofth  SLt  formation . 

tesides  the  well  maiked  places  of  deposition,  the  rode  is  much  traversed 
fointfi  -  the  most,  numerous^  regular,  and  persistent  of  which  have  a 
Be  r^eariy  north  and  south,  or  more  commonly  N.  l(P  to  20®  W. 
se  firre  crossed  by  another  series,  which  have  a  course  about  N.  60® 
(P  B  .  ;  but  the  latter  are  less  regular,  are  often  curved,  and  frequently 
Btopl>cd  by  the  joints  first  mentioned.  Both  are  nearly  vertical.  The 
inre  of  the  rock  is  conchoidal. 

['hou.gh  this  rock  makes  but  a  very  limited  outcrop  within  the  sur- 
ffA  district,  it  is  supposed  to  skirt  the  Porcupine  mountain  formations 
a  narrow  band  along  the  whole  northerly  flank,  mostly  beneath  the 
jters  of  the  lake,  as  far  west  as  Montreal  river;  while  to  the  eastward  of 
^esc  tnountains  it  performs  a  more  sudden  curve,  sweeping  to  the  sotith, 
i^til  it  meets  the  trappose  rocks  of  the  Ontonagon  range  at  their  union 
(^th  ^^e  of  the  Porcupine  mountains.  Its  dip  at  the  mouth  of  Iron 
iver  is  25°  E.  of  N. ;  at  three- fourths  of  a  mile  up  it  dips  to  the  east,  and 
,t  another  half  mile  the  dip  is  20®  S.  of  E.,  being  from  18^  to  20°  in 
unoafit.  Before  reaching  the  Ontonagon  this  formation  either  thins  out 
)r  becomes  merged  in  the  sandrock,  for  it  was  not  met  with  east  of  that 

irer. 

Soine  minerals  were  found  in  this  rock,  which  will  be  referred  to  under 

e  head  of  veins. 


Redy  or  red  and  gray  Mmdrock. 


This  rock,  the  uppermost  of  the  whole  series  in  the  portion  of  the 
rveyed  district  between  Portage  lake  and  the  Ontonagon,  is  found 
aking  the  other  rocks  on  their  northerly  slope,  and  underlying  the 
lad  tract  of  level  or  undulating  country  between  the  hilly  ranges  and 
\  Jake  coast.  The  latter  consequently  is  composed  of  this  rock,  with 
!  exception  of  some  clay  cliffs  and  broad  layeors  of  sand  and  shingle,  as 
west  as  Iron  river.  It  is  exposed  in  ledges  of  from  G  to  50  feet  in 
[ght,  composed  of  nearly  horizontal  layers  of  sandrock  and  shales.  The 
ter  are  thin  and  fissile,  breaking  out  in  pieces  seldom  exceeding  a  half 
5h  in  thickness.  The  harder  strata,  which  embraces  nine- tenths  of  the 
lole  mase,  vary  in  thickness  from  an  inch  to  several  fe^    in  general 


[1] 


890 


the  upper  portions  of  the  clifls  are  of  hard  and  unifDnn  strata,  and  ven 
frequently  of  a  light  gray  color;  while  the  portions  beneath,  which  are  oi 
a  brick* red,  are  more  soft  and  pliable,  and  portions  consist  of  soft,  this 
shales.  This  character  occasions  the  rock,  where  exposed  to  the  aclion 
of  the  surf,  to  wear  away  irregularly.  The  cliffs  in  consequence  often 
present  a  picturesque  scene  of  caves,  separated  by  rounded  pillars,  and 
roofed  by  the  thicker  overlying  strata. 

This  rock  is  traversed  by  numerous  and  nearly  vertical  fissures  or  joints, 
forming  a  double  series,  the  directions  of  which  have  a  degree  of  uni- 
formity, the  result,  undoubtedly,  of  some  general  law. 

The  most  numerous  of  these  have  a  general  parallelism,  and  pursue 
very  uniform  straight  lines;  their  course  varying  at  different  places  in  the 
district  from  10^  to  30^  on  either  side  of  the  meridian. 

These  are  cut  by  a  second  series  of  joints  at  an  angle  with  them  of  from 
60®  to  bO®.  The  latter  are  l^ss  persistent  and  uniform  than  the  former. 
This  structure  is  sometimes  rendered  very  conspicuous  along  the  coast, 
where  the  harder  strata  have  been  brought  by  the  dip  to  the  water's  edge. 
Here  the  wasting  of  the  cliff  is  sometimes  checked  by  one  of  these  princi- 
pal fissures,  and  presents  a  smooth  and  vertical  wall  of  rock  for  a  distance 
of  several  hundred  feet,  the  uniform  height  and  regularity  of  the  layen 
giving  the  appearance  of  a  work  of  art.  It  will  thus  be  seen  that  this 
rock  is  cut  by  its  jointed  structure  into  rhomboidal-shaped  masses,  which 
are  easily  removable  in  blocks  of  from  one  to  several  feet  diameter. 
Many  of  these  would  serve  a  good  purpose  for  building.  Westerly  from 
Sleeping  river,  rock  of  a  deep  brown  or  Indian-red  color  composes  the 
coast,  the  texture  of  which  is  somewhat  more  indurated  than  the  other 
sandrock;  and  this,  as  well  as  the  brown  sandrock  of  the  coast  in  the  por- 
tion of  the  district  west  from  the  Ontonagon,  is  capable  of  furnishing  much 
very  durable  material  for  building  purposes. 

Mineral  veins. 

If  we  regard  veins  as  merely  fissures  in  the  rocky  strata,  that  have 
afforded  the  most  convenient  receptacles  for  the  deposite  of  mineral  sub- 
stances, we  would  naturally  be  led  to  look  for  mineral  veins  in  most 
if  not  all  the  rocks  we  have  been  describing,  for  we  have  seen  the  man- 
ner in  which  these  are  all  traversed  by  fissures  or  joints,  which  are  often 
of  great  length  and  depth;  and,  indeed,  we  find  this  to  be  the  case,  to 
some  extent,  with  each  class  of  rocks,  for  each  has  its  characteristic 
minerals,  and  these  are  most  commonly  aggregated  in  the  form  of  veins, 
or  filling  the  fissures  in  the  rocky  beds.  Thus  we  find  the  fissures  of  the 
sandrock  and  conglomerate  frequently  filled  with  calc  spar,  barytes,  the 
carbonates,  oxides,  and  sulphurets  of  copp>er,  ike;  but  few,  if  any,  large 
or  important  veins  have  been  discovered  that  are  productive  to  any 
valuable  extent,  unless  in  immediate  association  with  trap  rock. 

The  fissures  alluded  to  as  belonging  to  the  jointed  structure  of  the 
different  classes  of  rocks  are  doubtless  the  result  of  a  cause,  or  moie 
properly  a  law,  uniform  and  universal  in  its  operations,  and  which  has 
occasioned  equal  uniformity  throughout  each  particular  rock,  in  the  size 
and  directions  of  the  fractures.  In  the  tnie  veins  of  the  district,  it  is  evi- 
dent, we  must  look  for  some  different  or  at  least  modifying  cause,  M 
though  pursuing  a  direct  course^  when  considered  in  their  entire  len^ 
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the  latter  are  both  irregular  or  zigzag  in  outline,  and  of  greatly  varying 
width. 

The  black  slate  of  Iran  river  alffords  good  examples  of  the  former  kind 
>f  veinR;  the  largest  of  the  joints  being  sometimes  filled  with  the  sulphu- 
rets  of  lead,  iron  and  copper.  The  most  considerable  of  these  mineral- 
>earing  seams  ha.ve  a  nearly  north  and  south  course,  that  being  the  direc- 
ion  of  the  most  marked  and  persistent  of  the  joints.  They  rarely  exceed 
he  sixth  of  an  inch  in  width,  though  sometimes  increasing  to  the  fourth 
)f  an  inch.  Thus,  apart  from  any  unfavorable  considerations  that  might 
ye  warranted  by  the  character  and  position  of  this  rock,  the  fissures  would 
ippear  not  to  be  sufficiently  large  and  open  to  permit  the  deposite  of  much 
nineral,  and  we  may  therefore  regard  these  veins  as  of  little  practical  value. 

The  trap  rocks  are  the  only  ones  throughout  this  district  which  it  is 
ptrobable  will  afford  veins  of  any  practical  importance.  These  rocks  con- 
tain two  classes  of  veins,  both  of  which  afford  ores.  One  of  these  answers 
to  the  definition  of  true  veins,  being  fissures  nearly  vertical,  and  which 
have  been  filled  subsequently  to  the  consolidation  of  the  rock.  The  other 
we  shall  denominate  contemporaneous  veins,  as  answering  nearly  to  that 
description,  though,  doubtless,  also  in  part  deriving  their  mineral  contents 
fiom  subsequent  deposition. 

It  has  been  observed  that  the  veins  of  the  mineral  district  in  general 
have  a  course  at  right-angles  to  the  bearing  of  the  rocks,  or  nearly  so. 
This  is  true  of  the  most  important  of  the  first  class,  or  true  veins;  their 
courses  seldom  varying  more  than  10®  from  the  line  of  dip  of  the  rock, 
and  corresponding  to  that  of  one  of  the  series  of  joints  by  which,  as 
already  mentioned,  the  rock  is  traversed.  These  veins,  in  like  manner, 
are  vertical  in  their  general  direction  downwards,  but  in  the  detail  pursue 
the  same  zigzag  course  as  is  observed  in  their  horizontal  extension.  These 
reins  are  connected  frequently  with  smaller  entering  veins,  which  come 
in  at  various  angles,  usually  a  high  one,  and  sometimes  the  several  veins 
pursue  a  nearly  parallel  course  for  considerable  distances  before  union. 

When  these  veins,  as  is  often  the  case,  occupy  lines  of  displacement, 
or  shift  in  the  rock,  their  place  is  sometimes  indicated  by  a  flexure  of  the 
cliff,  and  by  valleys  longitudinal  to  the  vein;  and,  no  doubt,  were  the 
Dnderground  country  more  fully  explored,  there  would  be  found  a  system 
of  displacements,  cross-courses,  and  heaves,  perfectly  analogous  to  similar 
phenomena  exhibited  in  most  mining  countries.  For  the  reason  alluded 
to,  these  were  noticed  in  few  instances  only,  though  they  are  doubtless 
rf  frequent  occurrence:  in  fact  it  is  rare  to  find  an  instance  of  the  meet- 
ing of  a  cross-course  and  vein  where  a  displacement  of  one  or  the  other 
las  not  taken  place.  Shifts  or  throws  were  noticed,  in  extent  from  a  few 
nches  to  several  feet. 

The  direction  of  the  cross-courses  frequently  corresponds  to  the  line  of 
redding  of  the  rock,  and  they  apparently  conform  to  it,  though  usually 
heir  course  is  zigzag,  like  that  of  the  veins,  and  they  preserve  only  a 
yeneral  horizontal  direction.  They  are  distinctly  defined  by  walls;  and 
hough,  from  their  apparent  conformability  to  the  bedding  of  the  rock, 
hey  may  sometimes  be  mistaken  for  the  contemporaneous  vems,  they  will 
3e  found  to  be  of  different  character.  Our  observations  lead  to  the  con- 
clusion that  the  cross-courses  resemble  the  true  veins  in  their  mineral 
contents,  but  are  inferior  in  size  and  pioductiveness.  Both  copper  and 
silver  were  detected  in  them;  the  former  in  a  native  state^  and  as  a  suiphu* 
ret. 
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The  minerals  most  frequently  noticed  in  the  veins  were  steatite,  calc 
spar,  zeolite,  quartz,  prehnite, barytes,  and  epidote:  with  these  more  rarely 
tnomsonite,  analcime,  and  a  few  others.  Native  copper,  and  occasion- 
ally, though  rarely,  native  silver,  accompany  these  minerals — sometimes 
disseminated  through  the  veinstone  in  small  irregular  masses — ^frequently 
so  minute  as  to  be  detected  only  by  the  aid  of  a  powerfiil  lens;  at  other 
times  filling  the  central  portion  of  the  lode  with  large  masses  of  the  metal 
in  a  nearly  pure  state.  Native  copper  is  also  found  not  only  associated 
immediately  with  these  minerals,  but  disseminated  in  small  particles 
through  the  rocky  portions  of  the  lode,  and  even  sometioies  filling  the 
cells  of  the  amygdaloid  for  several  fret  beyond  the  walls. 

As  the  associated  minerals  are  not  unfrequently  the  only  guide  to  the 
explorer  for  metallic  veins,  it  may  be  important  to  allude  with  more  par- 
ticularity to  the  extent  to  which  these  are  Ibund  associated  with  the  ores. 
Among  the  most  abundant  and  characteristic  minerals  in  the  largest  and 
most  productive  veins  is  a  very  dark-colored  steatite,  or  chloritic  slate.  It 
is  of  a  dark  green  color,  and  has  a  soapy  feel.  The  same  mineral  is  found 
very  frequently  filling  the  amygdules  in  the  trap.  With  the  veins  it 
occurs  generally  in  masses,  often  forming  a  eoat  to  the  veinstone,  varying 
in  thickness  from  an  inch  to  a  foot.      The  presence  of  this  mineral  in 

Juantity,  seems  to  be  indicative  of  a  ''good  ground"  for  metal.  Some 
>rm  of  zeolite,  usually  laumonite  or  stilbite,  razdcs  also  as  one  of  the 
most  characteristic  minerals.  These  have  a  crystalline  form,  and  are 
usually  in  intimate  connexion  with  the  copper  ia  its  native  state.  Epi- 
dote occurs  frequently,  like  the  zeolites,  in  crystalline  form,  and  like  that, 
too,  associated  with  the  particles  of  native  metal;  but  it  often  appears  in  large 
amorphous  masses,  though  in  this  form  it  more  frequently  belongs,  within 
the  district  under  consideration,  to  what  we  designate  as  contemporaneous 
veins.  Prehnite  is  found  accompanying  the  native  copper  in  most  oi  the 
veins,  and,  though  in  less  quantity  than  the  minerals  just  mentioned,  may 
be  considered  highly  characteristic.  Calc  spar  and  quartz,  with  rocky 
matter,  generally  make  up  the  greater  portion  of^the  vein  proper,  and  may  be 
said  to  be  the  almost  universal  matrix  of  the  ore;  but,  though  almost 
alwajTS  accompanying  the  ore  in  the  veins,  their  presence  was  not  regard- 
ed as  so  rehable  a  test  as  the  others.  All  the  remaining  minerals  were 
found  only  in  comparatively  small  quantity,  and  always  in  a  erystalline 
form. 

Native  silver  has  been  found  in  nearly  all  the  veins  that  have  been  ex- 
plored to  much  extent;  yet  we  are  not  aware  that  anywhere  in  the  mine- 
ral country  has  it  been  found  in  such  abundance  as  to  justify  any  other 
than  the  cautious  conclusion  of  Dr.  Houghton,  that  the  occurrence  of  ihis 
metal  is  rare.  Probably  in  few  instances  does  it  occur  in  sufficient  quan- 
tity to  pay  an  additionsJ  profit  after  the  cost  of  separation. 

Contemporaneous  veifis. 

Another  association  in  which  copper  is  found  is  of  very  frequent  occur- 
rence in  the  district  under  review,  though  we  are  not  aware  of  its  occur- 
rence on  Keweenaw  point.  We  allude  to  what  are  denominated  epidoie 
veins.  These  are  found  having  a  course  nearly  at  right  angles  with  the 
veins  previously  described,  and  they  differ  also  in  the  circumstance  thai 
the  most  prevalent  mineral  is  epidote^  in  an  earthy  or  uucrystaliiue  fono. 
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Wiih  this  is  nujNsd  more  or  less  native  copper ^  generally  in  small  particles, 
but  often  composing  a  large  proportion  ol  the  Whole  mass.  Repeated  ob- 
servations have  led  us  to  the  conclusion  that  this  form  of  occurrence  of 
these  minerals  cannot  be  said  to  constitute  true  veins^  in  the  technical 
sense  of  the  term. 

It  has  been  already  noticed  that  epidote  is  one  of  the  minerals  generally 
found  associated  with  the  contents  of  true  veins.  In  the  veins  of  Ke- 
weenaw point;  comparatively  little  of  this  mineral  was  observed.  West 
from  the  Portage^  and  particularly  in  the  trap  ranges  at  the  Ontona^n, 
and  among  the  Porcupine  mountains, It  assumes  a  greatly  increased  pro- 
portion, and  the  amygdules  of  the  trap  are  often  filled  with  it  where  veins 
are  absent.  These  amygdules  frequently  coalesce  into  larger  and  irregu- 
lar masses,  beds,  and  vems.  It  then  seldom  puts  on  a  ciystalline  form, 
but  becomes  an  earthy  mass,  or  compact  epidote  rock.  These  beds,  as 
they  may  be  called,  are  frequently  quite  extensive.  They  generally  fol- 
low the  strike  of  the  containing  rock,  appearing  as  an  interstratified  por- 
tion of  it,  and  dip  regularly  with  the  surrounding  masses  or  rocky  strata. 
These  beds  have  seldom  well-defined  walls,  though  a  very  distinct  line 
of  separation  is  often  apparent  where  the  bounding  rock  on  the  one  side 
is  greenstone,  and  amygdaloid  on  the  other;  the  epidote  often  occurring 
at  the  junction  of  these  two  rocks,  or  supplying  the  place  ol  the  latter. 
In  general,  the  epidote  is  so  blended  with  the  trap  near  the  junction  as  to 
leave  no  regular  or  distinct  line  of  demarcation;  and  in  fact  the  whole 
mass  often  partakes  so  much  of  the  character  of  the  including  rock,  that 
it  is  scarcely  possible  to  regard  the  two  as  distinct  formations.  The  thick- 
ness of  these  beds  varies  from  a  few  inches  to  ten  feet,  and  they  have 
been  traced  for  the  distance  of  half  a  mile.  Similar  beds  occur,  though 
laiely,  in  the  conglomerate. 

These  beds  are  traversed  by  the  true  veins  of  the  country,  and  the  pro- 
ductiveness of  both  in  metal  is  usually  increased  at  the  junction,  in  a 
few  instances,  seams  of  clay  were  noticed  running  longitudinally  with 
the  beds. 

Associated  with  this  form  of  epidote  are  occasional  bunches  and  irregu- 
lar veins  of  radiated  quartz,  calc  spar,  zeolite,  steatite,  and  carbonate  and 
oxide  of  copper.  The  copper  which  accompanies  the  minerals  of  these 
beds  is  most  frequently  in  a  native  state^  disseminated  irregularly  and  in 
small  particles,  but  sometimes  in  such  quantity  as  to  produce  a  very  rich 
ore.  Beds  or  veins  of  gray  sulphuret  of  copper  are  sometimes  interstrat- 
ified with  the  matter  of  the  veinstone.  It  is  very  common,  however,  to 
find  la^  masses  of  the  epidote  in  beds,  and  blending  with  the  other  ma- 
terials of  the  trap,  but  apparently  destitute  of  metallic  minerals. 

The  accompanying  sections  will  serve  to  illustrate  the  general  descrip- 
tbns  contains  in  this  report. 

BELA  HUBBARD, 

Dqmty  Surveyor. 
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OatdUogue  and  description  of  mineral  specimens  collected  in 
on  Lake  Superior  subdivided  by  Messrs.  Hubbard  and  H\ 

N.  B. — The  place  on  the  lines  where  the  tpeeimei  was  obsenred,  is  given 
links — north  from  the  south  end  of  the  line,  or  ttsU  from  west  end,  unless  ot 
The  name  of  a  color  in  \UA\a  indicates  a  high  degree  of  such  color. 


No.  of 
specimen. 


All 

B  16 
17 


A   7 

B  11 

19 


A  16 

18 

9 

B  H 
13 
14 

A  15 


A  14 
13 


A   4 

1 

3 
19 

5 

B    3 

3 

.    4 


Between 
sections 


95  <&  36 

33  A^  34 

33  db  26 

37 

37 


Distance. 


Description  and  remarks. 


33<&S4 
13  &,  14 
13  Sl  14 


11  6l  13 

15  6l  33 

9  dk  10 
33  <&  33 

38  &,  33 

38  A^  33 
984  39 
90  <&  31 

16  &  17 

39  <&  30 

30  dk  39 

18  Sl  19 

17  dk  18 


35&  36 

13  dk  34 

13<&34 
13 

37db38 

99dk37 

93db37 

33dk37 


Ch$,  Ikt. 

75  00  B. 

18  00 

35  00 

5  00 

5  00 


60    00 
34    00 


44  00 

34  00 

15  00 
5  00 

19  00 

64  00 

7  00 

16  00 

18  00 

64  00 

43  00 

73  00  W. 

39  00 


38  00 

4  00 

69  00 
river 

70  00 

5  00 
5  00 
5  00 


Towukip  51  north,  rtnge  44  « 

Trap,  semi-crystaliine,  dmrk  eray ;  hill. 
Sandrock,  coiiglomenite ;  lake  coast;  di 

Do  do  do 

Black  slate,  somewhat  argillaceous ;  dil 

course  southeast. 
Calc  spar,  with  grains  of  quartz ;  vei 

lake  coast 

Townskif  51  norUk,  rsiige  43  t 

Trap,  dark  gray. 

Trap,  dark  gray ;  fine  grained. 

Amygdaloid;  amy gdaloidals,  filled  wi 

dote,  spar,  Ac. ;  wall  of  rock  300 

1,050  feet  above  Lake  Superior. 
Conglomenite  sandrock ;  lake  coast ;  dii 

10  west. 
Trap,  amygdaloid,  dark  gray;  summ 

feet  high. 
Sandrock ;  lake  coast ;  dip  north  45  dej 
Red  trap,  porous ;  pores  filled  with  qu 

of  hill,  at  base ;  630  feet  high. 
Amygdaloid,  dark  gray,  hard;  variabli 
Red  trap  quartzose,  haird ;  low  ledge ;  d 
As  above,  B  14. 
Trap,  semi-crystalline,  dmrk  reddish  gr\ 

clifif  375  feet  high. 
Sflndrock,  red ;  dip  north  30  de^. 
Trap,  eemi-crvstaliine,  dark  gray:  s 

900  feet. 
Trop,  semi-crystalline,  dark  gray;  a 

900  feet. 
Sandrock,  brown ;  lake  shore ;  dip  nort 
Conglomerate  sandrock,  brown  ;  lake  si 

30,  west  30  deg. 

Townth^p  51  north,  nmgt  43 1 

Sandrock,  dark  reddish  brown ;  ledge  f 

northeast  30  deg 
Sandrock,  argillaceous,  dark  gray;  fine 

of  stream  30  feet ;  dip  vert.  (?) 
Sandrock,  coarse  brown  ;  bed  of  iron  i 
Black  argillaceous  slate,  with  sulphui 

iron  ;  oed  and  falls  of  Iron  river. 
Sandrock,  hard,  brown,  with  numerouj 

of  spar;  •*  loose  rock." 
Epidote  and  calc  apar,  with  copper  (ni 

in  trap.  Union  Company  shah. 
Epidote  and  calc  spar,  with  native  copf 

trap.   Union  Company  shaflt. 
Epidote,  (earthy,)  with  copper  (nativi 

trap.  Union  Company  shaft 
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in 


^'  of 


Between 
■ections 


23^k  37 

15  A  16 

16  A  21 

29  <&  33 

99  <&  32 
SO^k  39 

19  ^k  30 

17<&  30 

17  db  18 


35  A  36 
d5<&  36 
34  ^k  35 

19  db30 


SOdb  31 

33  dk  37 
31  dk38 


34db35 

39  <&  30 
16  dk  17 
30db  31 


DieCance. 


Chi.  Oct, 

29  00 

33  00 

36  00 

36  00 

14  00 

43  00 

33  00 

57  10 

33  00 

47  00 


17  00 

46  37 

3  00 

37  50 


17    85 
10    00 


34    50 


9    50 
61    00  W. 


33dkS3 

55 

80 

33dk33 

50 

00 

10  dk  11 

26 

00 

\0A  11 

34 

00 

10  dk  11 

34 

83 

10  6l  11 

58 

00 

10  dk  11 

70 

00 

3<&  11 

7 

00 

3dk  11 

11 

50 

Uib  11 

17 

50 

3dk  11 

20 

00 

3dk03 

38 

00 

3<&03 

47 

00 

33dk  34 

40 

00 

31  dk  33 

38 

00 

31  dk33 

33 

00 

Description  and  remarks. 


Amyi»daloid ;   amyffdaloidale,  filled  with   spar  and 

steatite;  bank  15  feet. 
Amygdaloid;  dip  north  10  drg. 
Red  trap  (or  altered  sandrock?;)  silicious,  with  calc 

spar;  rammit  of  knob  530  feet ;  Tar.  4  deg.  east. 
Conglomerate,  of  the  brown  sandrock ;  lake  coast  35 

feet ;  dip  north  30  deg. 
Trap,  dark  gray ;  sparry  ;  stream. 
Trap,  reddish  gray;  sparry  ;  high  rolling  land. 
Conglomerate  of  trap,  ledge;  var.  4  deg.  east;  dip 

southeast. 
Amygdaloid;  amyedaloidals,  filled  with  epidote,  quartz, 

and  calc  spar ;  bed  of  stceam. 
Amygdaloid,  soft  and  sparry ;  bed  of  stream. 
Conglomerate;  boulder? 

Tovnukip  51  norths  range  38  weti. 

Trap,  (brecciated,)  knob  300  feet  high. 

Trap,  crystaihne,  dark  gray ;  knob. 

Amygdaloid ;  amygdaloidals,  filled  with  apidote  and 

quartz ;  knob  550  feet ;  foot  of  hill. 
Red  variegated  sandrock ;  bed  of  sir  am ;  dip  hor. 

Township  53  norik^  range  38  wed. 

Sandrock,  yariegated,  red  and  gny^  micaceous;  bank 

of  river;  ledge  15  feet ;  dip  norizontal. 
Sandrock,  variegated ;  bed  of  river ;  dip  horizontal. 
Do  do  do  do. 

Tcwmlup  53  nortk^  range  38  wesL 

Sandrock,  dark  red,  micaceous,  striped ;  falls  of  Sleep- 

ir)g  river;  15  feet  over  this  rock. 
Sandrock,  da' k  brown;  coast;  dip  northwest 35  deg. 
Sandrock,  red ;  coast;  dip  northwest  30  deg. 
Sandrock,  (as  above,  D  1;)  coast;  dip  northwest  35 

deg. 

Town^up  51  norlht  range  37  iM<f. 

Trap,  compact;  dark  color;  in  stream  deep  ravine. 

White  sandrock ;  hill. 

Trap ;  knob  30  feet. 

Trap;  knob  30  feet. 

Conglomerate;  knob. 

Trap;  knob. 

Do. 
Trap ;  ledge  perpendicular  ?  30  feet. 
Trap ;  knob  rising  out  of  level  ground  30  feet. 
Trap;  knob;  cou'se  north  and  eouth  50  feet. 
Conglomerate ;  ledge  30  feet. 
See  above ;  wall  15  feet  perpendicular,  northwest  and 

southeast. 
Trap,  crystalline,  gray ;  hare  knok  30  feet. 
White  sandrock,  (supposed ;)  high  poplar  hill. 
Trap ;  knob  50  feet,  north  and  south. 
Trap ;  ledge  13  feet,  perpendicular. 
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No.  of 

Between 

Distanee. 

DeeeriptioB  and  remarkt. 

■pecimen. 

sections 

ChB.  Iks. 

91  <fcfi9 

49    8) 

IVap ;  high  knob,  north -northeast. 

15  d.  93 

93    60 

Trap ;  summit  of  ridge  700  feet,  and  eaat  end  of 

8 

10  ^k  15 

14    74 

ledge  SM)  feet,  perpendicular. 
Trap ;  ascend  C  9 ;  slope  east. 

10  dk  15 

eo    00 

Trap ;  ridge,  northeast  and  south  wesL 

10  A  15 

65    00 

Trap;  summit  of  ridge,  southweaC 

10  A  15 

79    00 

Trap ;  ascend  C  8 ;  ledge. 

C  7 

16^k9l 

15    to 

Trap,  crystalline,  reddish  gray ;  kaoli. 

16<&9l 

91    00 

Trap ;  suromis  steep  on  southeast  side. 

}€dk91 

53    00 

Trap ;  ledge  50  feet  perpendicular^  900  feet  above 
Superior. 

16  A  91 

eo  00 

Trap;  knob. 

16  St  91 

70    00 

Trap,  foot  of  hill,  400  feet  above  Lake  Saperior. 

4 

16  A  17 

14    60 

Trap ;  amygdaloid,  with  sad.  quarts,  red-green ;  a 
daloidals,  filled  with  quarts ;  in  acxeam  in  ravi 

4  &    5 

73    00 

Conglomerate ;  in  stream. 

17 

Corglomerate ;  high  knob  in  interior  of  section. 

31  <&39 

""75*  66"" 

Trap;  knob  100  feet,  northeast. 

99&  39 

W.  corner. 

Trap;  knobs. 

31  dk  39 

9    50  W. 

Trap;  aacead  ledge  40  feet;  190  feet  in  atepa. 
Do              do              do               do. 

31  <&33 

4    00 

31  A  39 

6    00 

Do              do              do               do. 

31  A  39 

16    50 

Trap ;  knob,  9  chains  north  of  line. 

31  dk  39 

91    31 

Trap ;  ascend  knob  800  feet  abore  Lake  Saperioi 

5 

31  4^39 

31    55 

Trap ;  yery  granular  greenstone,  greeoiah  gray ; 
foot  of  hiU. 

99  A  30 

5    00 

Trap ;  summit  of  knob. 

99  <&  30 

10    00 

Trap ;  summit  of  knob,  eaat  and  west. 

99dk  30 

14    00 

Trap;  knob. 

6 

30dk31 

5    60W. 

Trap,  amygdaloidal,  dsHt  gmy ;  knob,  40  feet. 

D  9 

Qreenstone,  dark  reddish  gmy. 
Do                  do. 

10 

7&8 

*sb'A*9i' 

"**97"53"" 

Altered  sandrock?  stream. 

TswniJkip  53  ttort&,  ffw^  37  tpsflt. 

18 

99    00 

Calc  spar  and  sulphuret  of  bary  tea ;  coaat  meandei 
▼ein. 

9^llmfi^»r  59  aid  53  fiorlh,  fw^  36  weiC. 

E6 

11  dk  19 

31    50 

Gkeenatone  trap,  dark  gray ;  knob,  aoatheBat  dop< 

11  dL  19 

39    00 

Trap. 

ll<fc  19 

58    SO 

Saflse  as  E  6;  tnp  billa,  cgurae  aortheaat  and  so 

T 

ll<fcl9 

55    80 

weei. 
Trap,  compact,  dark  gray ;  taap  hilla,  ooane  no 
east  and  aouthirett 

5 

11  et  14 

30   00 

Qreenstone,  reddish  gray ;  trap  hillt. 

9 

9<&  11 

34    50 

Greenstone,  compact,  gray ;  trap  hilla,  north  alope 

1 

9dk  11 

€9    00 

Same  as  fi  6 ;  middle  of  range. 

8 

16  A  91 

8    00 

Epidota^  doae-giainsd,  bqt  oryvtallina,  in  oom| 

4 

I€db91 

8    00 

trap ;  summit  of  hill,  and  aouth  eacaipment. 
IVap,  oonglomecace ;  in  ooi^unctian'wim  trap. 

15 

36 

Veinatone,  quartz,  aad  epidetOy  with  native  cop 
from  trap  knob. 

^VF 

*r*# 

Dll 

13  A  14 

Saodattae,  brown,  fina-gnuned  \  bed  of  Elm  ii?er. 

i 


1 1 


'rA 


i 
i 


5^ 

a: 


'  i 


^ 

^ 


1 


r^ 


■>; 


^1 


q' 


^ 


I 


4- 


CarpH 


:r    5: 


>  ^. 


%: 


V 


H. 


3 


S^ 


I  t  t  I 


sc 


ButonKM' 


Jhtpon  K  E  \ 


AnntntZdke  Sh< 


OS 


I  /^ 


N. 


O'nrbc  K 


> 


3 


1 


^Aa*on  h}u 


^ 


i.,i 


5^ 


h''' 


{ 


(jorrectioti    linr 


^ 


^ 


S 


'is 


t:5 

•5: 


J^ 

yvi^. 

^/X  J  s^* 

^/^ ' ,  ^l"* 

_^,t''*/      -^          -'I 

yy^/    \ 

/  /'    '''   ■ 

^           ■'^^K 

/        % 

/'',/'    /  ^ /\ 

/                                     /M 

'        -'.      /        /  jf 

/                           '  ■ 

/                             '    '■ 

JB 

'   '      "^   ■          ''   '           1 

'''//  /'"'\ 

///                       \ 

y  /            y   J^ 

X     -y^L. 

\ 

''    y  x'-r     y^^^ 

^/■^^ 

1 

/  /■     X    y  /         mr 

y  y     /       y  ■''m 

/  y    / ""  g 

y    ^        -'^    ''w 

//^y  y^y  C 

//     yl-^' 

/  y  /  '     1 

'  /        ) 

'^y'    './\ 

/y  y'M 

Qirp 

Lake 

/  /    fli 

/     '  "^^^ 

/    /-^^>v 

y     'x^'^ 

> 

9 

y  ,y  •  y^  y^ 

^/  /^'  'C  -^^^ 

y  y,y>''y!^ 

^y     *• '  '         '*■  .^''^m 

/,      ,'  *,  V'^^ 

y^-               ^^  \  -^^ 

<*                 '^^  •  ;J^r 

'  ■^y j^ 

y  y 

,1 


-5 
1 


& 


•f 


N 

? 

«■ 
"b 


5^ 

a 


« 

^ 

* 


r 


I 


5 


I 


5^ 


^ 

^ 


I- 


5S 


5^ 


I 


fjorrrriioit   fine 

5 

1 

fe 

a- 

A 

'•< 

? 

i 

y\'/ 

1* 

y  / '"' 

^ 

1 

''//'/if 

1 

5^. 

'    '/^'/^ 

t^ 

/  r  /    1  ;3'. 

/ 

/   /    ,'  ^  ^ 

^ 

/  '  'A^ 

■> 

/      /'      *-  ^^v 

•  '•   ^      '^  /  A 

ai 

/       '/  /A 

i' 

V  A/ 

ie 

■y.           /      f  -M 

> 

A    /    .-'/     /.  ■  /■ 

'    '  V     / ■  /t 

/  '  /    /    /    i 

iffil 

a 

yn^ 

<^ 

/rHj  r\  ^ 

'■'  •«/  /   yl 

•  /  //  /A    "*^ 

c 

': /  [Ll n^  o' 

/   1      1 1     M    *^ 

1 1  //A  J\  ^ 

a 

I'll  ■^'  f\  "^ 

.... 

^ ' i  i  ti      l'\    ^  . 

> 

1  h'   X  a 

^ 

l'/  1  'J 

** 

fy/'l 

'./.    -B 

o- 

f       1 

•^ 

•       J 

o- 

•   •    -    M 

■1 

.  fl 

t^ 

H 

d 

D 

a 

B 

a 

m 

n 

■      J 

1 

1 

S 

J 

1 

m 

i 

lj\ 

a^ 

Ijih 

•>' 

f/'Slron  River 

*♦. 

d 

w 

f\ 

vs' 

J 

i 

r^ 

,! 

a>. 

1 
f 

w 

1 

•^ 

i" 

yj 

'': 

t 

'  i! 

•0 

j 

»* 

''i 

1 

'1 

1 .1 

*1 

!\ 


s 


S?    TJ 

1 

S    o 

1 

) 

^'  J= 

1 

5  -tt 

1 

5   =• 

1 

1 

1." 

1 

1 

^^ 

\ 

\ 

^   c        y 

S5  ^  i    1 

^  r*" 

a.  a. 

-w 

r=   \ 

/ 


i  / 

I  / 


I 


/ 


s?; 


5> 

I 

a 


i 


s 

i^ 


3 


r 


I 

9 


I 


5 


5f 


5^. 


•s?} 


sr 


I 


>3 


^ 


3 


(arpei'tion  line 


^tre  XteeUtivrr 


V-    ;-< 


.^^•; 


i^ 


■<        in 


n 


f 


;i 


^MoiUh  oi'FireSiirlRiyrr 


% 


t- 


!   K'/ 


_r? 


5^ 


I— • 


O 


S[     (*■    •"  ■/  ^^ 


X." 


t        ,  --^ 


^ 


I  SV^AHIPm 


MO 


^■- 


>    : 


1490 


0MT»M0eO.S   n 


"T^ 


997 

Catalogue  of  mineral  specimens — Continued. 


CU 


'^o.  of 

Between 

Distance. 

Description  and  remarks. 

ecimen. 

■eciions 

Ch9, 

Vcs, 

TowiuAtp  54  nvrtk,  rotige  36  tDesC. 

ZSl    K 

51 

00 

Sundrock,  red ;  coasf. 

29  &30 

40 

75 

Sandrock,  red  ;  bed  of  stream. 

Ttncnsliip  55  norths  range  36  toest- 

24  6c  25 

20 

00       , 

Red  sandrock ;  cHfT  75  feet  high,  coast. 

1 

Township  52  norihy  range  35  west. 

35  &  36 

72 

00 

Brown  sandrock ;  bank  of  stream ;    dip  horiEontal, 

course  northeast  and  southwest. 

25  (&  26 

60 

00 

Red  and  gray  sandrock  ;  bed  of  stream  ;  dip  horizontal. 

2f>  &  35 
26  &  -^7 

Red  sandstone  boulders ;  line. 

1 

'"'63' 

*66'*" 

Red  sandstone  boulders ;  stream. 

)i% 

22  <&  23 

51 

50 

Sandrock,  light  red  and  gray, coarse;  stream. 

3  <&    4 

20 

00 

Trap,  (as  supposed  j)  hill^  course  northeast  and  south- 
west. 
Trap  boulders,  quartz  end  amygdaloid ;  stream. 

20  A^  21 

63 

00 

17  &  20 

45 

00 

Trap  boulders ;  sides  of  deep  valiey. 

17  &  20 

54 

40 

Trap  boulders ;  streanu 

17  <&   18 

28 

00 

Trap  and  sandrock  foouldera;  knob. 

8  &  17 

26 

00 

Trap  boulders,  altered  ;  stream. 

Townshy^  53  northf  rtmge  35  west. 

' 

25  &  26 

79 

00 

Trap  and  primary  boulders ;  bed  of  stream. 

i 

22  &  24 

1 

00 

Trap  boulders;  bed  of  stream,  dry. 

13  <&  24 

71 

00 

Trap  boulders {  stream. 

26dk  27 

32 

00 

Trap  boulders ;  hill,  east  side. 

23  <&  2« 

76 

00 

Trap  boulders ;  dry  bed  of  stream. 

33  &  34 

44 

75 

Trap  boulders  {  stream. 

33  <&  34 

57 

49 

Trap  boulders ;  stream. 

27  &  34 

63 

00 

.  4*rap  boulders ;  stream. 

21  A  22 

59 

•80 

Trap  boulders,  with  native  copper;  stream. 

15  <&  ]« 

15  <&  16 

....... 

Trap  boulders  and  sandstone ;  entire  line. 

'66'*" 

Trap,  in  place;  hill,  north  side. 

10  &  15 

31 

00 

Trsp  boulders ;  stream. 

' 

9  dk  10 

R.  i  of  line 

Trap  boulders ;  level  land. 

3  4  10 

W.  4  of  line 

Trap  boulders. 

32  &  33 

m 

20 

00 

Trap  bouldtrs ;  summit  of  range,  650  feet  aboTe  Lake 

1 

' 

Superior. 

28&  33 

W.  4  of  line 

Trap  boulders ;  highest  point  of  range,  700  feet  above 

• 

Lake  Superior. 

28<&29 
31  &  28 

Trap  boulders ;  entire  line. 

1 

'"'is' 

00 

Trap  bouldera ;  dry  bed  of  ftream. 

20&  21 

25 

00 

Trap  bouldera ;  stream. 

20  &  21 

67 

43 

Trap  boulders. 

31  <&  32 

30 

00 

Trap,  (supposed  in  place ,)  knobs. 

i 

31  <&  32 

75 

00 

Trap,  (supposed  in  place ;)  knobs. 

31  &  32 
29  <&  32 

Trap  boulders ;  sides  of  knobs. 

Trap  (supposed  in  place;)  range  of  knobs  east  and 

8* 

'Wli^''* 

29  db  32 

83 

00 

we^t. 
Trap  (supposed  in  place ;)  range  of  knobs  Dortheait 

and  southwest 

20  db  29 

38 

00 

Trap  boulders ;  large,  level. 

20  <&  29 

70 

00 

Trap  boulders ;  dry  bed  of  stream. 

19  &  30 

60 

00 

Trap  boulders ;  Elm  rirer. 

\ 

17  ft  20 

66 

10 

Trap  boalders;  stream. 

FiMtiH-S7 
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CataJogue  of  mineral  specimens — Continued. 


No.  of 
■pecimen. 


Between 
■ectioni 


S9ft  33 
10  ft  15 


Distance. 


Chi.  Ua. 


dft  3 

90 

00 

3  ft  10 

S3 

00 

15  ft  16 

10 

00 

9  ft  16 

9 

00 

90  ft  SI 

39 

00 

soft  31 

64 

00 

19  ft  SO 

47 

00 

34    00 


0eecnpuon  and  reroarka. 


TowfMp  54  nortk^  rmige  35  waL 

Hill  in  eoutheatt  corner  of  township,  anppoaed  to  \ 
trap ;  no  rock  seen. 

T9wn»lup  55  north,  r^e  35  wal. 

Sandroek,  coast ;  ledge  I  foot  under  shingle  beach 
Sandtock,  coast ;  ledge  1  foot. 
Sandroek  and  shale,  coast ;  ledge  5  feet. 
Sandroek,  coast ;  ledge  19  feet. 
Sandroek ;  stream  over  cliff  of  50  feet. 
Sandroek,  coast;  ledge  90  feet. 
Sandroek,  coast ;  ledge  75  feet. 

Towfuhip  53  north,  rmtgt  34  weft. 

Hills  in  northwest  comer,  supposed  to  be  trap. 

Tmonthip  54  norths  rangt  34  wed. 

Sandstone,  white;  beds  of  streams. 
Trap,  small  knob. 


BELA  HUBBARD, 
Deputy  fitirvrfor  mnd  Gcskg 
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GEOLOGICAL  REPORT  OF  BELA  HUBBARD. 

Report  upon  the  geology  and  topos^faphy  of  the  district  on  Lake  Superior 
subdivvfed  in  1846  by  William  IveSj  und^r  the  geological  supervision  of 
Bcla  Hubbardy^  with  tabular  slaiement  of  specimens  collected. 

The  district  embraces  the  townships  and  fractional  townships  follow- 
ing, to  wit: 

Fractional  township  49  north,  range  25  west. 
Fractional  township  49  north,  range  26  west. 
Island  in  township  50  north,  range  25  west. 
Fractional  township  50  north,  range  26  west. 
Fractional  township  51  north,  range  26  west. 
Fractional  township  51  north,  range  27  west. 
Township  51  north,  range  28  west. 
Township  51  north,  range  29  west. 
Township  51  north,  range  30  west. 
Township  61  north,  range  31  west. 
Fractional  township  52  north,  range  27  west. 
Fractional  township  62  north,  range  28  west. 
Fractional  township  52  north,  range  29  west. 
Fractional  township  52  norjh,  range  30  west. 
Fractional  township  52  north,  range  31  west. 
Islands  in  township  53  north,  range  29  west. 
Fractional  township  53  north,  range  30  west. 
Fractional  township  53  north,  range  31  west. 

Topography  and  general  featvres. 

Sienitic  country, --^These  townships  embrace  the  nortlieasterly  flank  of 
an  elevated  and  very  broken  country,  known  as, the  "  Huron  mountains." 
The  tract  thus  characterized  extends  from  the  extreme  south  boundary  of 
the  survey,  near  the  range  line  between  townships  48  and  49,  as  far  as 
Huron  river,  between  ranges  29  and  30,  averaging  about  the  width  of  a 
township.  This  formation  of  granitic  or  sienitic  rocks  is  first  seen  on  the 
coast  for  about  two  miles  below  Presq'isle,  and,  with  the  exception  of 
that  point>  it  continues  to  form  the  coast  as  far  up  as  Granite  point, 
at  which  place  red  sandrocK  appears.  From  this  point  the  primary 
rocks  recede  from  the  coast,  with  the  exception  of  some  outlying  ranges 
at  and  near  Garlic  river,  but  prei^erve  a  general  parallelism  to  it  for  the  re- 
mainder of  their  extent  northwesterly  at  a  distance  of  from  one  to  two 
and  a  half  miles. 

As  seen  from  the  lake,  this  country  presents  a  succession  of  elevated 
and  rounded  hills  of  a  rough  and  forbidding  character.  These  vary  much 
in  height;  but  though  presenting  many  apparently  very  lofty  cones,  the 
highes^  was  not  estimated  to  exceed  800  feet  above  Lake  Superior,  while 
their  height  above  the  country  immediately  surrounding  varies  from  about 
50  to  650  feet. 

It  is  not  easy,  out  of  the  apparent  confusion,  to  find  any  general  order 
of  arrangement,  which  probably  does  not  exist  over  a  large  portion  of  the 
district.     There  is,  however,  a  double  system  discoverable  in  the  direc- 
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tion<9  of  the  ranges  over  a  considerable  purt  of  the  district,  a  correct  id(>? 
of  which  may  be  had  by  observing  the  courses  of  the  streams.  The 
first  is  the  general  northwesterly  and  southeasterly  direction  common  to 
the  hills  as  part  of  the  general  range,  across  or  at  right  angles  to  which 
the  larger  streams  pursue  their  comse  to  the  lake.  The  other  is  shown 
in  a  series  of  shorter  and  broken  ranges  parallel  to  the  courses  of  these 
streams,  which  traverse  the  larger  valleys  of  the  district  between  the  lat- 
ter ranges.  Their  direction  is  about  NNE.  and  SSW.,  and  they  are  sel- 
dom traceable  more  than  two  miles.  These  also  are  broken  across  by 
sinaller  streams  and  valleys  which  pass  between  a  subordinate  set  of  ctoss 
ridgos  that  have  the  general  direction  of  the  district^  but  seldom  exceed  a 
mile  in  extent. 

In  general  the  summits  of  the  hills  present  many  bare  surfaces  of  rock, 
and  these,  as  is  common  in  granitic  countries,  are  rounded,  as  though 
water- worn.  Their  sides  also,  particularly  on  the  south,  and  on  the 
easterly  and  westerly  ends  of  the  smaller  ridges,  exhibit  broken  ledges 
and  cliffs  of  rock,  often  perj>endicular,  usually  from  5  to  20  feet  in  height. 
The  frequency  of  these,  and  the  constantly  broken  character  of  the  sur- 
fa«^e,  rendered  the  survey  of  this  district  a  work  of  Aiuch  difficulty  and 
labor. 

With  these  exceptions,  the  hills  are  covered  with  soii  sufficiently  deep 
to  conceal  the  rock  to  great  extent,  and  to  support  agrowthof  forest  vege- 
tation. The  summits  and  elevated  sides  of  the  larger  hills  have  a  small 
and  scattered  growth  of  fir,  spruce,  sugar,  white  and  yellow  pine,  black 
oak,  &c.;  while  the  less  elevated  parts  of  the  country,  and  the  valley  por- 
tions, are  densely  clothed  with  hemlock,  sugar,  birch,  and  fir,  generally 
of  large  size;  sugar  maple  frequently  predominates  over  the  more  trappose 

f)ortions  of  the  district.     The  richer  portions  have  also  sonie  lynn;  and 
arge  white  pines,  cedar,  tamarack,  spruce,  alder,  and  black  ash  are  found 
along  the  streams  and  in  wet  ground. 

The  soil  of  the  hilly  region  is  composed  chiefly  of  the  disintegrated  rocks 
of  the  country,  and  in  part  of  sand  drift,  and,  like  most  granitic  soils,  is 
often  quartzose  and  poor;  it  may  be  denominated  in  general  second 
rate.  It  will  be  seen,  however,  fix>m  the  description  which  will  follow  of 
the  character  and  variety  of  the  rocks,  that  the  elements  of  a  good  soil 
are  far  from  being  wanting;  indeed,  that  from  the  very  large  proportion, 
in  many  places,  of  trap  and  hornblende  rocks,  we  might  expect  to 
find,  over  considerable  portions  of  the  district,  a  soil  of  much  more  than 
the  ordinary  fertiUty  of  granitic  countries. 

Sandrock  country. 

Descending  from  the  hilly  country  towards  the  lake,  over  the  portion 
occupied  by  the  red  sandrock,  we  find  a  gently  rolling  surface,  densely 
timbered  with  hemlock,  yellow  birch,  sugar,  fir,  cedar,  and  yellow  pine. 
The  soil  is  sandy,  being  composed,  in  great  part,  of  the  underlying  rock, 
and  is  in  every  part  much  filled  with  its  undecomposed  fragments;  it 
may  be  denominated  poor  second-rate.  Marshes  of  from  a  few  acres  to  a 
mile  in  extent  are  of  occasional  occurrence,  and  plains  of  equal  extent 
occur  covered  with  spruce  or  Norway  pines. 
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Claii  slate  country. 

The  remaining  poilion  of  the  surveyed  district,  occupied  by  township 
51  N.,  ranges  30  and  31,  and  the  west  part  of  29,  which  are  mostly  un- 
derlaid by  ihc  clay  slate  formation,  have  a  gently  rolling  surface,  descend- 
ing from  an  elevated  plateau,  or  table  land,  in  the  latter  township,  wliich 
is  estimated  to  be  the  highest  land  in  the  district,  and  850  feet  above 
Lake  Superior. 

Throughout  this  region  the  depth  of  the  soil  is  irregular,  rock  only  oc- 
casionally approaching  the  surface,  or  being  discovered  only  in  tlie  prin- 
cipal streams.  It  is  generally  a  sandy  loam,  sometimes  inclining  to  clay, 
and  occasionally,  though  rarely,  a  stiff  clay  loam;  it  maybe  denominated 
throughout  good  second-rate.  It  is  composed  of  mixed  debris  of  the 
sand  and  slate  rocks,  with  a  small  portion  of  trap — a  combination  well 
calculated,  in  connexion  with  the  surface  characteristics,  to  produce  a 
good  agricultural  district.  The  growth  of  timber  is  thrifty,  consisting  of 
sugar,  yellow  birch,  hemlock,  fir,  ironwood,  lynn,  cedar,  spruce,  aspen, 
maple,  alder,  and  hazel;  the  first  three  predominating.  On  the  clay  por- 
tions, good  wild  grass  grows  luxuriantly  in  the  open  and  wet  places. 

Water  and  streams. 

• 

Throughout  the  entire  district  water  is  sufficiently  abundant,  but  the 
streams  are  in  general,  particularly  in  the  slenitic  region,  small  and  rapid. 
In  ranges  28  and  29,  townships  51.  and  52,  and  occasionally  elsewhere,  are 
very  considerable  lakes.  The  general  abundance  of  water  power,  and 
the  several  varieties  of  pine  and  other  valuable  timber  in  many  parts  of 
the  sienite  and  sandrock  portions  of  the  district,  will  afford  good  advan- 
tages for  lumbering. 

Granites  a7id  olenites. 

It  will  be  observed  that  tlie  metamorphic  rocks  described  in  the  report 
upon  the  geology  of  the  surveys  of  1845,  in  their  approach  to  the  granu- 
litic  country  lying  northerly,  assume  more  of  a  trappose  and  less  of  a 
slaty  character.  Although  this  change  is  gradual,  the  rocks  of  the  town- 
ships bordering  the  present  survey  are  very  distinctly  granit'udal,  the 
metamorphic  rocks  being  much  decreased  in  relative  proportion.  A 
feature  peculiar  to  all  the  rocks  of  the  country  alluded  to  as  granitic,  is 
tli«ir  occasional  ti'appose  character,  and  the  rare  occurrence  of  mica.  The 
constituents  which  make  up  the  greater  part  are  quartz,  felspar,  and 
hornblende;  the  proportions  of  which  vary  extremely.  Thus,  while  the 
general  character  is  that  of  true5ic/«Ve,  the  absence  of  quartz  in  a  distinct 
ionw  often  protluces  a  greetistone,  while  frequently  the  last  mentioned 
mineral  predominates  almost  exclusively,  constituting  a  true  hontblcnde 
rode,  which  is  generally  of  a  crystiilliue  structure,  and  usually  has  a  slaty 
cleavage.  Again,  quartz  becomes  the  predominant  mineral,  constituting 
wliat  may  be  denominated  a  cjuartzite.  Very  generally,  indeed,  tUese 
sierjites  are  either  made  up  chielly  of  quartz  and  felspar,  with  hornblende 
in  very  small  proportion,  or  elj^e  the  latter  assumes  so  large  a  proportion 
as  to  give  tlie  character  of  hornblende  rock.  A  true  greenstone  occurs 
only  in  the  townships  bordering  the  surveys  of  1815,  or  in  the  u*ap  dikes, 
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which  are  numerous.     In  a  few  instances  talc  was  found  to  take  the 
place  of  hornblende,  constituting  aproto/^uie. 

The  prevailing  character  of  the  rock  is  that  of  a  fine  ffrained  sieniU, 
varying  in  color  from  a  light  to  a  dark  reddish  gray.  The  liornWeDcfe 
grains  are  frequently  arranged  in  planes,  giving  a  gneissoidal  structure  to 
the  mass,  and  an  appearance  of  stratification.  This  appearance  is  very 
general  and  uniform  over  large  portions  of  the  district,  and  the  planes 
have  a  very  persistent  and  uniform  dip.  These  are  sometimes,  though 
not  always,  identical  with  the  planes  of  cleavage.  The  general  dinjction 
of  their  dip  varfes  from  N.  to  NE.,  aad  trom  3lP  to  80^  in  amount.  This 
gneissoidal  character  is  more  particularly  pbservable  in  the  sieniles  of 
ranges  27,  28,  and  29. 

It  will  be  seen  by  the  maps  that  a  range  of  hills  commences  near  whm 
the  south  boundary  of  township  49 — 25  strikes  the  coast,  and  runs  for 
several  miles  in  close  proximity  to  it — rising  in  one  instance  to  the  height 
(as  determined  by  triangulation)  of  470  feet.     In  the  same  range  may  be 
included  Middle  island  and  the  several  smaller  neighboring  isles,  and 
Granite  point.     After  an  intervening  space  of  about  five  mile^  of  levd 
country  occupied  by  the  sandrock,  the  range  i^  again  seen  pursuing  the 
same  northwesterly  direction  along  the  coast  as  far  as  Garlic  river,  in 
township  50 — 26.     Following  the  same  direction,  a  small  protrusion  of 
granite  rocks  is  seen  in  a  projecting  point  in  township  51 — 26;  another 
from  beneath  a  high  cliff  of  sandrock,  where  the  northern  boundary  of 
township  51 — 27  reaches  the  lake,  beyond  which  this  rock  is  no  more 
seen  upon  the  coast,  but  appears  to  terminate  in  the  Huron  isles,  about 
three  miles  distant  from  it.     Southwesterly  several  knobs  of  sienite  pro- 
trude througli  the  sandrock  in  the  vicinity  of  Huron  bay,  at  several  miles 
distant  from  the  main  body.  East  ward  ly  several  miles  beyond  the  ranges, 
a  single  protrusion  of  sienite  makes  its  appearance  as  an  island  in  the 
lake.     The  rock  of  much  of  this  outer  portion  of  the  granitic  district  is  of 
a  peculiar  character,  consisting  of  mixed  sienite  and  hornblende  rocks, 
frequently  approaching  the  character  of  hornblende  schist,  and  often  ex- 
hibiting beautifiilly  variegated  and   blended  colors.     The  rock  of  the 
Huron  isles  is  in  the  mam  a  fine  grained  sienite  of  light  gray  color- 
mica  being  rare,  except  in  the  numerous  granitic  veins  by  which  the  rock 
is  traversed  irregularly.     It  rises  in  knobs  to  the  heiglit  of  firom  100  lo 
250  feet,  and  is  cut  by  several  very  large  dikes  of  trap.     The  rock  is  also 
traversed  by  splits  or  joints,  so  numerous  and  regular  as  to  separate  the  en- 
tire mass  into  blocks  or  upright  prisms,  nearly  rectangular,  of  from  six 
inches  to  two  feet  in  thickness,  and  from  two  to  fifty  feet  in  vertical 
lengtli,  and  varying  in  width  from  six  inches  to  four  feet.     The  direc- 
tions of  these  uplitts  vary  many  degrees;  but,  taking  an  average  of  the 
observations,  there  would  seem  to  be  two  principal  sets,  having  direc- 
tions JN.  75°  E.  and  N.  30®  W.,  and  being  nearly  vertical,  though  fre- 
quently inclining  from  1°  to  10^  from  a  perpendicular.     The  third  set  of 
splits  by  which  the  rock  becomes  separated  into  prisms,  is  of  nnich  mere 
rare  occurrence.     They  are  nearly  horizontal,  having  only  a  slight  dip 
easterly,  not  exceeding  10°,  but  sufficieiiily  apparent  to  occasion  a  gen- 
eral slope  to  the  mass  in  that  direction.    The  as^istance  afforded  by  these 
joints  will  render  very  easy  the  labor  of  quarrying  into  blocks  of  almost 
any  required  dimensions,  and  the  material  is  hard  and  durable. 

At  the  eastern  end  of  these  islands,  the  rock  assumes  the  mixed  chai- 
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acter  first  mentioned;  which  character  continues  to  possess  most  of  the 
Tocks  of  the  range  alluded  to  as  far  as  Middle  island.  The  southerly 
half  of  this  island,  as  well  as  the  neighboring  coast,  is  composed  of  the 
fine-grained  gray  sienite  already  described,  while  the  northerly  portion^ 
together  with  the  rocks  of  Granite  point,  and  the  coast  ttience  to  Garlic 
river,  are  of  the  first  mentioned  description.  This  character  is  given 
in  part  by  the  separation  and  aggregation  of  the  different  mineral  constit- 
uents into  distinct  portions  of  the  mass,  variously  arranged.  These  are 
frequently  made  up  of  well-defined  stripes  or  bands,  traversing  the  rock 
both  in  vertical  and  inclined  planes,  and  cdmposed  of  the  differently  con- 
stituted parts.  Those  composed  of  hornblende  are  mostly  of  black  or 
very  dark  color,  tHe  siehitic  and  quartzose  being  of  various  shades  of  red, 
^een,  white,  and  yellow,  while  many  of  the  green  stripes  are  probably 
due  to  pyroxene,  augite,  and  actynolite,  the  latter  sometimes  exhibiting 
the  light  green  crystals  of  the  glassy  variety.  These  stripes  vary  in 
T^dth  from  a  mere  line  to  several  feet.  They  sometimes  possess  much 
regularity  of  direction,  but  aje  often  waved.  In  many  places  the  several 
parts  are  segregated  into  irregular  patches,  which  often  graduate  into 
each  other,  giving  the  whole  rock  a  mottled  appearance.  This  variegated 
character  is  increased  by  numerous  veins,  mostly  of  quartz  and  felspar^ 
varying  in  width  from  a  line  to  two  feet,  and  which  traverse  the  mass 
Dritkout  any  regularity. 

The  schistose  character  of  much  of  this  rock  will  impair  its  usefulness 
as  a  building-material,  though  a  great  part  is  quite  compact.  It  is  cut  by 
joints  or  splits,  the  most  numerous  of  which  have  N.  and  S.,  and  B.  and 
W .  directions,  and  are  generally  vertical.  Another  set,  nearly  horizontal, 
divides  the  mass  into  blocks  of  nearly  rectangular  form,  and  of  convenient 
size  for  quarrying.  Many  portions  of  this  rock,  were  it  susceptible  of 
equal  polish,  would  not  yield  in  beauty  to  the  finest  variegated  marbles. 
It  will:  not  be  thought  that  we  overestimate  the  importance  of  this  mate- 
rial for  purposes  of  construction,  when  it  is  considered  that  its  superior 
beauty  and  permanency  give  it  a  value  that  bielongs  to  none  of  the  rocks 
which  compose  the  great  secondary  region  of  the  United  States,  and  that 
«o  soon  as  the  obstruction  of  the  St.  Mary's  rapids  is  overcome,  it  will, 
notwithstanding  the  distance,  be  accessible  by  water  transportation  to  all 
parts  of  the  Mississippi  valley. 

Tlrap  rocks. 

We  have  already  alluded  to  the  trappean  character  of  much  of  the 
sienitic  rocks,  and  to  their  frequent  passage  into  pure  hornblende.  The 
indications  of  the  near  approach  of  trap  to  the  surface  are  very  evident 
throughout  the  whole  district;  and  the  almost  entire  absence  of  mica  firom 
the  primary  formations,  seems  to  indicate  the  existence  of  those  conditions 
which  are  required  for  that  class  of  rocks  into  which  hornblende  enters 
so  largely.  We  accordingly  find  the  sienites  assuming  a  trappose  char- 
acter, and  often  undergoing  so  insensibly  the  change  from  a  granitic  to 
trappean  rock,  that  it  is  impossible  to  distinguish  where  one  begins  and 
the  other  ends.  In  the  operation  of  these  changes,  the  excess  of  silica 
may  be  called  in  to  account  for  the  metamorphic  rocks  of  the  country, 
ana  particularly  for  the  abundance  of  pure  quartz  in  rocks  and  veins. 
"This  ^adual  passage  of  one  rock  into  the  other  is  exemplified  in  that 
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portion  of  townships  49,  26,  which  is  designated  on  the  maps  as  ood- 
sisting  of  trappose  and  hornblende  rocks;  a  considerable  portion  of  these 
retaining  somewhat  of  their  sienitic  character. 

Every  part  of  the  sienitic  region  is  cut  by  dikes  of  compact  and  green- 
stone trap — these  being  sometimes  met  with  as  often  as  once  in  every 
eight  chains,  and  varying  in  width  from  1  to  100  feet.  The  position  of 
these  is  nearly  vertical,  and  they  almost  invariably  preserve  a  zigzag 
course,  though  having  a  uniform  general  direction.  No  uniform  mag- 
netic bearing  was  discoverable;  but  the  greater  proportion  of  the  larger 
dikes  have  a  direction  varying  but  a  few  degrees  from  north  and  south, 
crossed  by  others  at  right-angles  to  that  direction.  The  material  of  these 
dikes  is  usually  of  a  compact  homogeneous  textifre,  sometimes  approach- 
ing greenstone  or  rock  in  which  hornblende  and  felspar  are  aggregated 
into  somewhat  distinct  crystals.  Sometimes  the  material  of  the  dike 
approaches  the  character  of  slaty  augite.  In  a  single  instance  was  ob- 
served in  the  sienitic  rocks  near  Garlic  river  a  dike  of  porphjnritic  horn- 
blende several  feet  in  width. 

The  trap  of  all  the  dikes  has  a  very  distinctly  jointed  structure,  being 
cleaved  into  oblique  angled  prisms,  from  a  few  inches  to  several  lectin 
thickness^  the  longest  sides  being  across  the  dike  at  right-angles  to  its 
length. 

All  these  dikes  appear  to  belong  to  an  era  prior  to  the  deposition  of  the 
sandrock;  for  in  no  instance  was  the  latter  observed  to  be  traversed  by 
them. 

Metamorphic  rocks. 

It  will  be  observed  that  the  ordinary  succession  of  the  rocks  of  .the 
primary  formations  is  nowhere  fully  carried  out  in  this  district.  The 
absence  of  mica,  in  any  considerable  proportion,  occasions  the  mica- 
schists  to  be  wholly  wanting;  nor  is  there  any  true  gneiss,  except  in  ex- 
ceedingly limited  areas.  The  argillites  are,  however,  largely  developed, 
and  there  is  a  degree  of  metamorphism  frequently  observable,  more  par- 
ticularly in  connexion  with  the  sienites  and  hornblende  rocks  of  the  east- 
erly extent  of  the  primary  district,  and  wherever  the  latter  assume  a 
trappose  character. 

In  township  49  north,  ranges  25  and  26  west,  are  several  occurrences, 
over  quite  limited  areas,  of  rocks  partaking  apparently  of  an  altered  nature; 
consisting  of  metamorphic  quartz,  with  talcose  and  chloritic  slaty  rock* 
These  occupy  basins  surrounded  by  the  trappose  or  sienitic  rocks  of  the 
country. 

Considerable  changes  have  also  taken  place  at  the  irnmediate  junction 
of  the  slate  and  sandrocks  with  trap  or  Irappean  rock,  which  are  matter  of 
much  scientific  interest.  The  passage  of  a  trap  dike  has  almost  invaria- 
bly produced  changes  in  the  character  and  structure  of  the  containing 
rock,  and  similar  changes  are  observable  in  the  clay  slates  wherever  a 
knob  of  trappose  rock  has  protruded.  lu  these  cases  the  containing  rock 
is  usually  much  hardened,  and  its  crystalline  structure  also  undergoes 
corresponding  change.  'But  not  only  have  changes  accompanied  ihe  con- 
tact of  trap  with  other  rocks,  such  as  have  usually  been  referred  to  the  heat 
of  the  injected  mass  when  in  a  state  of  fusion,  but  equally  marked  changes 
have  accompanied  the  conjunction  of  thq  sienites  with  the  sandrock  under 
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circumstances  \!^^h«Te  the  same  causes  cannot  be  called  in;  for  the  latter 
gives  evidence  of  having  been  deposited  subsequently  to  the  formation 
and  uplift  of  the  former,  and  the  sienite  was  as  often  observed  to  have 
partaken  of  the  change  as  the  sedimentary  rock.  Without  going  further 
into  detail  of  facts  oi  merely  scientific  nature,  it  may  be  sufficient  to  say 
that  it  seems  more  reasonable  to  attribute  the  metauiorphism  which  has 
taken  place  in  both  rocks  rather  to  galvanic  and  chemical  action  than  to 
igneous  causes^  which  are  so  generally  called  in  to  account  for  all  these 
phenomena. 

The  rocks  designated  upon  the  maps  as  metamorphic,  occupy,  as  it 
were,  beds  amid  the  surrounding  primary  rocks;  and  while  we  would 
avoid  any  theoretic  conclusion?  as  to  their  origin,  it  may  be  stated  that, 
throughout  the  whole  primary  region,  the  limits  of  each  rock,  except  in 
the  case  of  dikes,  are  seldom  distinctly  defined,  but  one  passes  into  the 
other  by  gradual  transition;  so  that  often  rocks  of  distinct  name  and  char- 
acter can  be  considered  only  as  members  of  the  same  formation,  the  con^ 
stituents  of  which  have  become  differently  aggregated. 

ArgiUUes, 

The  small  tract  of  argillitic  or  clay  slate  alluded  to  in  the  report  of  last 
year  is  included,  to  a  very  small  extent,  within  the  limits  of  the  present 
survey,  but  a  tract  of  much  more  considerable  extent  occupies  a  large  por- 
tion i>f  the  present  district,  west  of  the  sienilic  ranges,  the  extent  of  which 
has  been  already  described  under  the  remarks  upon  the  topography  of  the 
district.  This  rock  appears  under  several  varieties,  embracing  consider- 
able beds  of  novaculite,  or  hone->slate.  It  is  in  general  characterized  as  a 
soft,  fine  grained  argillaceous  slate,  varying  in  color  from  light  gray  to 
black.  It  lies  in  strata  of  varying  thickness,  from  a  few  inches  to  three 
feet,  the  average  being  probably  about  ten  inches.  These  have  a  very 
apparent  general  dip  south-southwesterly,  varying  in  amount  from  10^  to 
45°.  Both  direction  and  amount  of  dip  are  irregular,  being,  no  doubt, 
influenced  to  great  extent  by  the  uplift  of  the  trap  rocks,  which  protrude 
frequently. 

AH  these  slates,  except  where  altered  by  the  proximity  of  trap,  have  a 
very  distinct  cleavage  into  thin  lamina  fi*om  one-sixteenth  of  an  inch  to 
one  inch  in  thickness.  These  very  rarely  conform  in  the  direction  of 
their  dip  to  that  of  the  strata,  and  are  generally  more  in  amount.  The 
average  may  be  considered  as  southerly  or  SSW.,  and  the  amount  varies 
from  45°  to  70°.  The  strata  are  frequently  marked  by  parallel  stripes  of 
a  lighter  color,  and,  as  these  correspond  to  the  lines  of  stratification,  the 
angles  between  the  planes  of  stratification  and  cleavage  may  be  readily 
observed  in  several  of  the  hard  specimens. 

Besides  these  planes  of  stratification  and  cleavage,  the  mass  is  traversed 
by  joints  or  splits  nearly  vertical  at  the  distance  of  from  a  few  inches  to 
two  feet,  and  occasionally  three  or  four  feet  apart.  Their  courses  are  in 
general  about  N.  20°  E.  and  S.  20°  W.,  but  varying,  and  may  be  con- 
sidered as  having  an  average  but  little  east  of  the  meridian.  The  slates 
are  thus  divided  into  oblique  prisms,  having  two  of  the  lateral  planes  rel- 
ative ly  large  to  the  others,  and  may  be  quarried  with  much  ease.  Some 
of  them  would  answer  a  good  purpose  for  roofing:  as  a' so  for  school- 
slates  and  pencils,  portions  being  very  fine,  soft,  and  free  from  grit.  Con- 
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siderable  portions  of  the  rock  approach  novactJitey  or  hone-slate,  bein? 
very  fine-grained  and  of  varying  hardness.  These  are  usually  of  a  liglii 
yellowish  or  brown  color.  They  sometimes  assume  a  talcose  or  steatiik 
appearance^  and  portions  of  the  true  slate  are  traversed  by  veins  or  8egl^ 
gated  masses  having  the  same  character. 

If  we  assume  the  dip  of  this  rock  as  above  mentioned  to  be  unifonn 
throughout  the  district,  it  would  give  a  thickness  to  the  slates  of  not  less 
than  15,800  feet,  or  about  three  miles.  Where  this  rock  makes  its  ap- 
pearance on  the  coast  of  Keweenaw  bay,  at  L'Anse,  the  sandrock  is  seen 
to  rest  unconformably  upon  it,  dipping  slightly  northeasterly,  while  the 
clay  slate  and  novaculite  dip  seuthwesterly  about  45°,  conformably  to  the 
general  dip  as  seen  throughout  the  district.  It  is,  however,  to  be  ob- 
served that  the  dip  is  in  many  places  much  contorted,  and  sometimes 
thrown  into  an  opposite  direction  by  the  protrusion  or  approach  of  the 
underlying  igneous  rocks;  so  that  it  is  probable  this  apparent  thickness  is 
deceptive. 

Throughout  the  slate  district  occasional  knobs  of  well  defined  green- 
stone trap  are  met  with,  which  are  of  small  extent,  and  rise  but  a  few 
feet  above  the  general  surface.  The  occurrence  of  these  seems  to  render 
it  evident  that  the  slates  are  entirely  underlaid  at  no  great  depth  by  the 
trap  and  granite  rocks,  and  may  be  conceived  to  have  originally  occupied 
a  portion  of  the  basin  lying  beyond  the  main  primary  ranges,  the  present 
inclination  of  the  strata  having  been  given  by  the  uplift  and  protrusion  of 
the  underlying  igneous  rocks  previous  to  the  deposition  of  the  red  sand- 
rock.  The  source  and  connexion  of  these  trap  uplifts  will  be  better  un- 
derstood when  we  observe  the  gn;at  extent  of  greenstone  and  hornblende 
rocks  lying  immediately  south,  as  defined  by  the  town-line  surveys  of 
the  past  season.  This  district  ot  trappose  rocks  bounds  the  slates  along 
nearly  their  whole  soutliem  margin,  and  embraces  from  4  to  5  sections  of 
township  51  north,  ranges  30  and  31,  within  the  present  survey. 

Sandrock. 

The  description  given  of  this  formation  in  previous  reports  will  apply 
to  the  present  district  in  general.  The  formation  occupies  all  that  part 
of  the  distrii^t  lying  outwardly  firom  the  granitic  country  and  the  slates, 
and  constitutes  the  cliff  portions  of  the  coast,  with  the  exception  of  the 
portions  formed  by  the  outer  granitic  ranges.  These  cliffs  vary  much  in 
altitude,  and  rise  in  some  instances  to  the  estimated  height  of  70  feet. 
They  consist  of  strata  varying  in  thickness  from  one  to  five  feet,  and 
nearly  horizontal.  The  upper  strata,  which  are  often  of  light  gray  color, 
are  the  thickest;  the  lower  strata,  which  have  a  light  red  or  brownish  wd 
color,  with  circular  spots  of  gray,  as  well  as  the  elementary  layers  or 
laminee,  seldom  exceeding  half  an  inch  to  one  inch  in  thickness.  The 
latter,  which  may  be  considered  as  coincident  with  the  planes  of  cleav 
age,  are  fi^equently  inclined  at  various  angles  to  the  general  plane  of  the 
stratification,  and  are  sometimes  waving.  Though  apparently  horizon- 
tal, repeated  observations  show  a  slight  dip  to  the  sandrock  strata  out- 
wardly in  all  directions  from  the  granitic  country  which  composes  its 
base.  The  sandrock,  in  fact,  lies  in  a  basin  formed  out  of  the  rocks,  and 
appears  to  have  partaken  of  no  disturbance  since  its  deposition — at  least, 
which  has  not  been  general  to  both  rocks  as  a  mass.     The  strata  exhibit 
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at  their  junction  with  the  sienites  but  little  greater  inclination  than  is 
common  to  them  elsewhere — in  no  instance  exceeding  15^,  which  is  not- 
the  case  at  their  junction  with  the  trap—  a  circumstance  which  has  some 
hearing  upon  our  views  of  the  metamorphism  of  the  rocks  at  these  points. 
The  sandrock  is  supposed  not  to  attain  an  elevation  exceeding  200  feet 
above  Lake  Superior. 

Besides  the  lines  of  lamination  and  sti*atification,  the  sandrock  is  cut 
hy  numerous  joints,  which  pass  across  the  strata  at  angles  varyihg  from 
1^  to  30^  from  a  perpendicular,  and  having  a  general  north  and  south 
direction;  these  are  crossed  by  others  nearly  perpendicular,  and  which 
make  with  the  former  an  angle  of  about  50^.  As  the  rock  cleaves  most 
readily  in  the  direction  of  these  joints,  the  cliffs  present  often  smooth  and 
perpendicular  faces  of  many  feet  extent.  Along  the  cliffs  these  joints  are 
seen  to  form  large  and  quite  uniform  fissures.  These  sometimes  contain 
several  minerals,  and  will  be  alluded  to  again  in  our  separate  remarks 
upon  the  minerals  of  the  district. 

But  little  of  this  rock,  it  is  probable,  will  prove  sufficiently  durable 
for  purposes  of  building. 

Minerals  and  veins. 

The  minerals  found  most  abundant  in  the  sienitic  region,  are  quartz, 
under  the  varieties  called  hyahne,  greasy  and  milky;  felspar,  in  several 
varieties,  generally  inclining  to  red;  hornblende,  graduating  into  augile, 
actynolite,  tremoHte,  and  asbestos;  tourmaline;  prehnite;  iron,  sulphurets 
and  oxides;  copper,  pyrites  and  gray  sulphuret;  and  galena. 

Besides  these,  were  found  associated  with  the  metamorphic  rocks  of 
the  district,  steatite,  novacuhte,  chlorite,  talc,  and  calc  spar. 

In  the  slate  rocks,  quartz  and  iron  pyrites  are  the  most  abundant  min- 
erals, and  almost  the  only  ones  noticed,  except  in  connexion  with  the 
knobs  of  trap. 

In  the  sandrock  were  found  calc  spar,  carbonate  and  gray  sulphuret  of 
copper,  sulphuret  of  lead,  and  oxide  of  iron. 

It  has  been  already  observed  that  veins  of  granite  and  quartz  are  very 
abundant  in  the  sienite.  These  may  all  be  considered  as  belonghig  to 
the  class  of  conternpo/ aneous  veins y  and  are  irregular  in  size  and  direction, 
apparently  in  this  respect  conforming  to  no  general  law,  and  varying  in 
width  from  a  small  fraction  of  an  inch  to  several  feet.  In  a  single  in- 
stance a  vein  of  quartz  was  noticed  with  a  width  of  10  feet,  though  very 
few  exceed  two  or  three  feet. 

These  veins  are  frequently  composed  of  a  true  granite,  the  only  mica 
through  large  districts  being  that  found  associated  with  the  quartz  and 
felspar  in  the  veins.  The  two  latter  minerals,  however,  always  predomi- 
nate, the  felspar  being  often  in  large  and  distinct  crystals,  of  from  one  to 
six  inches  in  length. 

In  general  these  veins  are  very  distinctly  marked,  and  do  not  graduate 
into  llie  enclosing  rock,  though  they  often  bifuscate  and  swell  out  so  fre- 
quently, and  to  such  extent,  that  it  is  difficult  to  distinguish  their  true 
character. 

It  has  been  noticed  that  the  entire  mass  of  the  sienitic  rocks  is  traversed 
by  lines  of  fracture  or  joints,  separating  the  rock  into  blocks.  These 
sometimes  cut  the  veins  alike  with  the  containing  rock,  without  shift  or 
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dislocation;  at  other  times  the  veins  are  stopped  by  the  joints;  at  others, 
the  joints  by  the  veins.  Sometimes  for  considerable  distances  the  joints 
coniorm  in  direction  to  the  veins,  and  in  a  few  instances  each  appears  to 
have  shifted  the  other.  Occasionally  was  observed  an  apparent  (/i/:e  of 
true  granite,  and  one  of  these  of  28  inches  width,  accompunied  by  a  nai 
row  diiie  of  slaty  hornblende,  was  seen  to  have  cut  and  shifted  a  velnd 
reddish  felspathic  granite  of  eight  inches  width  for  the  distance  of  two 
feet.  In  townships  51 ,  27,  some  veins  were  noticed  having  the  character 
of  a  dark  compact  greenstone  trap. 

In  the  class  of  sienitic  hornblende  rocks  alluded  to  a3  constituting  the 
outer  range  which  appears  on  the  coast,  the  irregular  segregated  masses 
of  sienite  and  hornblende  are  frequently  separated  by  veins  of  true  gna- 
ite,  like  those  above  described,  and  sometimes  by  what  may  also  be  con- 
sidered as  veins  of  hornblende.  In  fact,  the  more  distinctly  sienitic  por- 
tions of  the  mass  are  traversed  by  veins  of  the  latter  character;  while  the 
hornblendic  portions  are  not  only  traversed  by  true  granite  veins,  b«it  cu- 
riously and  irregularly  mottled  with  patches,  variously  colored,  according 
to  the  excess  of  one  or  other  constituent,  and  giving  the  whole  mass  the 
mottled  appearance  already  alluded  to  in  the  description  of  the  sienitic 
rocks. 

No  portion  of  the  sienitic  country  included  within  the  present  survey 
can  be  said  to  be  metalliferous.  The  prevailing  mineral  is  undoubtedly 
iroHy  which  is  largely  diffused  in  both  a  free  and  combined  state  through- 
out all  the  rocks  of  the  district.  It  was  occasionally  noticed  as  a  coating 
of  dark  yellow  oxide  associated  with  the  quartz  of  the  veins,  and  more  fre- 
quently a??  a  yellow  sulphuret  or  iron  pyrites,  more  particularly  in  the 
hornblendic  portions  of  the  rocks,  and  in  most  of  the  trap  dikes.  It  gen- 
erally occurs  in  minute  particles  and  crystals. 

The  yellow  sulphurets  of  copper  ana  iron  were  discovered  in  a  very 
few  instances  associated  with  asbestifoifm  and  steatite  rock,  composing  an 
imperfect  veinstone  along  the  walls  of  trap  dikes.  These  metals  were 
more  immediately  associated  with  irregular  bunches  of  calc  spar  and 
quartz,  but  also  pervaded  the  talcose  mineral.  Some  of  the  hard  speci- 
mens, it  will  be  observed,  have  a  considerable  "show'*  of  mineral,  but 
these  veins  were  not  regarded  as  of  much,  if  any,  practical  importance. 
In  another  and  single  instance  there  was  found  associated  with  quartz  of 
the  veins  in  the  sienite,  an  unusually  compact  gray  sulphuret  of  copper. 

Although  so  few  minerals  of  known  importance  to  the  miner  were  dis- 
covered, and  these  in  small  quantity,  it  must  be  home  in  mind  that  boih 
the  character  of  the  country  and  the  extent  and  nature  of  the  survey 
were  such  as  to  accomplish  general  purposes  mainly;  and  while  the  ob- 
servations made  would  lead  us  to  the  conclusion  that  the  rocks  of  the 
country  may  be  considered  as  "dry"  in  regard  to  the  more  important  of 
the  metals  which  are  usually  associated  with  granitic  rocks,  they  can  by 
no  means  be  considered  as  conclusive  of  the  entire  absence  of  such  mine- 
rals. Most  of  the  ores  which  ^re  found  accompanying  true  granites  are 
more  or  less  associated  with  the  sienites,  but  in  general  the  latter  rock  is 
considered  not  to  afford  a  good  base  for  metals. 

It  has  been  stated  that  the  sandrock,  alike  with  the  other  rocks,  is  tra- 
versed by  joints  and  seams.  Some  of  these  are  sufficiently  open  to  admit 
the  finger,  and  may  be  seen  to  extend  from  to^  to  bottom  of  the  cliffs 
which  appear  along  the  coast,  and  are  generally  inclined  from  a  vertical, 
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^  to  30°.  These  have  the  character  of  faults,  for  sometimes,  where  two 
proach  each  other  within  a  few  feet,  a  throw  has  taken  place,  by  wliich 
5  strata  of  the  included  portion,  and  in  some  instances  the  strata  ad- 
ning,  for  a  few  feet,  have  become  inclined  from  the  general  direction^ 
an  angle  of  several  degrees.    Many  of  these  seams  are  sufficiently  open 

have  admitted  the  collection  of  various  earthy  and  mineral  matters, 
hich  have  the  character  of  a  veinstone,  and  have  been  an  inducement 

several  mining,  companies  to  commence  the  operation  of  drifting.  The 
rgest  of  these  crevices  was  about  three  inches  wide,  zgid  filled  iu  part 
iih  soft,  partially  decomposed  sandstone,  and  in  part  with  calc  spar, 
isociated  with  the  sulphurets  of  lead  and  copper.  The  latter  minerals 
nil  pose  but  a  small  part  of  the  contents  of  the  fissure,  and  seldom  exceed 
ilf  an  inch  in  thickness.  Though  to  some  extent  carrying  ore,  these 
jsures  have  none  of  the  characteristics  of  true  veins,  and  a  little  observa- 
>n  might  have  convinced  those  engaged  of  the  futility  of  expectations 
lat  they  would  prove  to  be  leaders  to  largp  veins;  for,  aside  from  their 
ue  character  as  above  explained,  it  would  have  been  seen  that  the  ele- 
lents  themselves  have  been  long  and  incessantly  conducting  the  process 
F  mining  by  the  rapid  wasting  away  and  retreat  of  the  sou  rock  of  the 
liff,  and  yet  at  no  point  have  they  exposed  any  portion  containing  ore 
ifficiently  abundant  and  rich  to  be  worth  the  cost  of  obtaining. 

No  true  metalliferous  veins  were  observed  in  the  slate  rocks,  though 
lany  of  the  veins  of  quartz  are  occasionally  colored  by  an  oxide  of  iron, 
nd  the  rock  contains  abundance  of  iron  pyrites.  The  latter  mineral  ex- 
its in  cubic  crystals  pervading  the  mass. 

Iron,  though  by  far  the  most  abundant  and  generally  diffused  mineral 
iroughout  all  the  rocks  of  the  district,  nowhere  appears  segregated  into 
eds  of  the  extent  and  character  of  those  found  further  south,  and  which 
rere  described  in  the  report  upon  the  surveys  of  last  season. 

MmgfKUism  of  the  trap  rocks. 

It  was  observed  in  the  report  accompanying  the  return  of  i^ubdivisional 
irveys  of  last  year  in  the  mineral  region,  that  the  needle  was  so  fre- 
jentJy  influenced  by  causes  which  tended  to  interrupt  and  vary  the  or- 
nary  tendency  of  the  earth's  naagnetism,  as  to  render  the  use  of  Burt's 
lar  compass  absolutely  indispensable.  Similar  causes  have  operated  in 
le  manner  throughout  almost  the  entire  potion  of  the  district  now  under 
view. 

rrhese  local  deviations,  it  is  probable,  are  sometimes  due  to  galvanic  or 
metrical  currents,  produced  by  the  contact  of  rocks  of  different  electrical 
ELnities,  aided  probably  by  second^iy,  and  perhaps  temporary  causes, 
ich  as  changes  of  temperature  and  moisture. 

A  still  more  important  cause  of  these  variations  is  the  magnetic  char- 
ter of  the  trap  rocks.  This  influence  is  frequently  observable  as  an 
Tect  of  the  rock  in  mass;  but  in  some  instances  portions  of  the  trap 
kes  were  found  to  possess  a  hig}>  degree  of  magnetic  polarity,  and  to 
use  powerful,  though  strictly  local,  effect  upon  the  needle.  This 
lenomena  is  apparently  of  rare  occurrence,  and  was  observed  only  in 
nnexioD  with  the  dikes  of  the  more  southeasterly  portion  of  the  sienitic 
strict.  It  is  to  be  observed,  however,  that  in  these  ii^taaces  the  effect 
oduced  upon  the  needle  at  the  ordioary  h^igbt  abo^e  the  dilc^s  of  th^ 
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surveyor's  compass,  was  rarely  greater  than  in  those  cases  where  the  ^^ 
magnetic  influence  was  diffused  through  the  mass,  or  attributable  to  a  1 
different  source,  and  in  no  instance  is  a  greater  variation  than  40^  noted 
in  the  linear  surveys,  and  it  rarely  exceeds  6^ — varying   generally  from 
40  40'  to  50  40'. 

A  series  of  observations,  however,  proved  that,  with  some  of  the  dikes, 
the  effect  upon  the  needle  was  in  the  same  ratio  of  its  approach  to  the 
rock,  as  in  the  case  of  an  artificial  magnet.  In  fact,  portions  of  the  dike 
were  found  to  be  possessed  of  polarity;  even  small  hand  specimens  in 
some  cases  proving  to  be  magnets  of  much  power.  The  best  loadstones 
were  obtained  from  a  dike  of  granular  greenstone  on  Middle  island,  of  a 
dark  gray  color,  and  exhibiting  no  difference  discoverable  to  the  eye 
from  those  parts  of  the  same  dike  which  possessed  no  polarity.  Occa- 
sional particles  of  iron  pyrites,  common  to  nearly  all  the  trap  of  the 
dikes,  and  a  little  yellow  sulphuret  of  copper,  were  the  only  metallic 
minerals  not  directly  in  combination  with  the  rocky  matter.  The  course 
of  this  dike  is  east  and  west. 

The  experiments  made,  seem  to  warrant  the  conclusion  that  the  mag- 
netic portions  of  these  dikes  compose  a  -series  of  magnets,  acting  inde- 
pendently of  each  other,  and  irregularly  disposed  through  a  mass  of 
magnetic  trap.  The  directions  of  the  north  poles  of  these  separate  mag 
nets  vary  as  far  as  90°  to  either  side  of  a  meridional,  and  perhaps  the 
average  may  be  considered  as  meridional.  The  inclinations  of  the  poles 
to  the  horizon  also  make  various  angles,  70°  being  the  highest  observed. 

A  limited  number  of  observations  were  attempted  in   several   parts  of 
the  mineral  region,  as  well  as  at  points  intermediate  between  that  country 
and  Detroit,  with  a  view  to  determine  the  dip  and  intensity  of  the  magnetic 
needle;  but  as  it  was  found  impossible  to  obtain  any  instruments  more 
accurate    than    horizontal  ai^d    dipping  iieedles   of   the   most    simple  I 
construction,  but  little  was  accomplished.     The  results  obtained,  how- 
ever, seem  to  establish  a  connexion  between  the  immense  formation  of 
trappose  rocks  upon  Lake  Superior,  and  the  variations  in   the  direction, 
dip,  and  intensity  of  the  magnetic  needle,  which  is  manifest  probably 
over  an  extent  of  country  many  miles  beyond  the  limit  of  the  actual  pro- 
trusion of  trap.    This  subject  may  also  assume  an  increased  importance 
fh)m  the  intimate  connexion  of  veins  of  copper  and  other  ores  with  the 
trap  rocks,  and,  as  is  further  probable,  with  some  of  the  developments  o{ 
malgnetic  action.    Much  is  to  be  hoped  from  the  more  extended  obsen-a- 
tions  of  such  men  as  Dr.  Locke,  in  multiplying  facts  upon  a  subject  now 
so  little  understood,  but  pregnant  with  important  results,  and  much, 
especially,  from  the  numerous  and  systematic  observations  which  are  re- 
quired under  the  present  enlightened  system  of  the  United  States  surreys 
of  the  mineral  region. 

Ancient  lake  ridge. 

In  coasting  along  the  sandrock  portions  of  the  lake  coast,  very  con- 
siderable and  sudden  variations  are  observable  in  the  heighFt  of  the  cliffs; 
the  latter  being  frequently  seen  to  rise,  by  a  sudden  though  regular  curve 
of  about  45<=^,  from  the  height  of  10  or  15  feet  to  that  of  from  40  to  90 
feet.  Passing  inland,  it  is  observable  that  these  elevated  cliffs  are  part  of 
the  more  upland  portions  of  the  sandrock  country,  the  descent  fiom 
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which  is  almost  invariably  by  a  similar  curve  to  a  plane  10  to  30  feet  be- 
low. These  ridges,  without  doubt,  once  constituted  the  shores  of  the 
Laike  at  an  era  when  its  waters  were  stationary  for  a  very  considerable 
period,  at  an  elevation  of  about  25  or  30  feet  above  their  present  level. 
The  form  which  this  ancient  coast  possessed  is  represented  upon  the 
geological  map  accompanying  this  report,  and  serves  also  the  further 
purpose  of  establishing  an  isometrical  line  throughout  the  surveyed  dis- 
trict, having  the  height  above  assumed  for  the  ancient  lake  level.  Its 
greatest  distance  inland  from  the  present  coast  is  about  2^  miles. 

Similar  evidences  of  the  same  phenomena  are  observable  throughout 
the  whole  southern  coast  of  the  lake  westerly,  while  at  the  Pictured 
rocks,  a  little  interiorly  from  the  coast,  may  be  seen  at  the  same  height 
isolated  cliflfs,  ethibitmg  deep  cavernous  ns3ures,  worn  by  the  waters  in 
a  manner  similar  to  those  which  are  now  exposed  to  the  incessant  action 
of  the  waves  along  that  wonderfully  singular  and  picturesque  portion  of 
the  lake  coast. 

Without  entering  into  any  merely  speculative  considerations,  it  will  be 
sufficient  to  add  that  these  facts  are  of  interest,  as  evincing  that  the 
cause  which  produced  this  variation  of  level  was  general  and  uniform 
throughout  the  whole  length  of  the  lake  coast,  and  that  no  great  dis- 
turbances by  the  upheaval  of  extensive  isolated  districts  have  taken 
place  since  that  penod.  They  thus  conduct  us  to  an  epoch  which^ 
though  it  b^  not  a  fixed  and  certain  point  of  time,  is  yet  of  equal  import- 
ance with  eras  in  history,  in  enabling  the  geologist  to  estimate  the  pro- 
gress of  chcuiges,  and  arrive  at  a  more  accurate  history  of  geological 
events.  •         ^ 

In  addition  to  the  geological  map  and  catalogue  of  specimens,  two 
sections  are  herewith  returned. 

BELA  HUBBARD, 
Deputy  Surveyor  and  Oeologiti, 

Dbtroit,  Jtmuary  1>  1847. 
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Oatalogrie  of  serological  specimens  colkcted  in  Hubbard  and  Ives^s  distrkl 

of  pxiblic  avrvcys,  1S46. 
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Sienitic  granite,  fine  graine(1,  grayish  red. 

Greenstone  trap,  compact ;  dark  (»reen  ;  frartarc  conchoidat ;  d'h. 

Sienitic  granite,  fine  grained j  grayish  red,  in  one,  three,  and  fou 

proportions  of  hornblende,  small  and  of  greeoiah  color. 
Sienitic  granite,  coarser  grained,  red. 
Sienite,  gray. 
Sienite,  Ine  grained. 
Sienite,  coarser  grained ,  f>roti.^gine  ?    A  talcose  minenJ  seems  tab* 

stinited  for  hornMfnde. 
Greenstone  trap,  dark  greenish,  with  iron  pyritea.    >    Sappoaed 
Greenstone  trap,  dark  greenish,  with  reddish  spots.  \      dike. 
Greenstone  trap,  very  compact,  with  soecks  of  iron  pyrites,  fn&* 

ture  conchoidal.     Rock  containing  8i>oye  dike. 
Steautic  rock,  with  some  mica  \  fracture  irregular. 
Prot*  gine.  (?) 

Metamorphic,  granitic  gcay* 
Sienitic  granite. 
Sienitic  gneissoid. 
Sienitic  rneissoid. 

Qrecnptone  trap,  compact,  bla^k.  .  I        course 

Greenstone  trap,  granular,  yellow  blark.  f       Tar.  at 

J        east. 
Sienitic  granite,  red,  fine-grained;  rocH  including    above  dike; 

vai^.  3  cha.  south,  7  deg.  24  min.  \  at  6  che.  north,  north  5  d^. 

10  min. 
Sienitic  granite,  mixed  red  and  gray,  fine  grained. 
Trap,  very  compact,  black.     J\  ^^^    ^  ^  ^ 

Greenstone  trap,  granular,  dark.  \     \7^  '^jj^^^ 
Greenstone  trap,  compact,  dark.  )     ^^ »  ^eruca^. 
Sienite,  red  and  gray ;  proportions  of  hornblende  larger  than  usoali 

rock  containing  dike,  21,  22,  23. 

Sienite,  red  and  gray ;  proportion  somewhat  gneissoid. 

Sienitic  hornblende,  greenish,  and  stpaiiite'  from  the  quartz  and 

felspar. 
Hed  sandstone,  very  coarse  grained. 
Red  sandstone,  coarse 

Red  sandstone,  metamorphosed,  grayish  red. 
Steatitic,  (?)  with  grains  of  quarts,  light  grten,  soft. 
Steatitic,  grayish  ;  31  and  32  lie  below  3U ;  undoubtedly  metBllM^ 

phie. 
Metamorphic,  mostly  ailez,  grayish  white,  with  some  greieidi 

$horte&n  mineral. 

Steatitic,  trappose,  dark  gray,  soft ;  metamorphic  (?) 
Hyaline  quarts. 
Calcareous  spar, with  aogitic  rock;  from  vein  15  inches  wide; 

course  north,  43  deg.  west ;  dip  seuthwest,  80  deg. 
Hornblende,  granular,  greenish  ;  general  specimen. 
Felspsr,  in  small  crystals,  resembling  granite,  red  and  grayish ; 

small  veins  in  38,  numerous ;  no  regular  direction ;  1  inch  or 

more. 
Ctuartsose  rock,  bard,  dark  reddishmy. 
Serpentine,  with  trappose  rock.    Vein  in  trap  dike ;  the  latter  1 

foot  wide. 
Greenstone  trap,  compact,  very  dark ;  dike,  5  feet ;  eourse  east 

and  west,  sigsag.    Dip  vertisal,  cut  by  joints  into  reeumguktf 
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Part  ii— 68 


Talc,  asbestiform.  ^ 

Stcatitic .ub-talooM rock.    [^T  '"  *8'  *  'S»^  I"*"  ""•• 
Steatitic  (?)  talcowt  (     courw.  Muth,  50  eMt. 

Tourmaline,  with  asbeBtos.  J 

Hornblendic  trap,  with  iron  pyritei*. 

Slaty  talcoae  rock,  blacky  fissile,  vein  course  north,  60  west 

Greenstone  trap,  dike  3  feet ;  course  east  and  wesL    Dip,  north 

^70  de^.  in  51. 

Q,uartzose  rock  ;  hard  trappoee,  (?)  containing  dike,  50. 

duartz,  with  chioritr.  >  Containing  copper  pyrites ;  rein  in  54  ; 

Chloritlc  rock.  \    .-course  east  and  west ;  dip  verlicaK 

Chloriiic,  with  copper  (?)  pyrites  *,  dike  6  feet ;  var.  40  to  50  deg. 
west. 

Trap,  compact,  hlatk,  fracture  irregular ;  dike  1  foot ;  cutting  dike 
of'  4  feet  at  right-angloa ;  course  of  latter  north  and  south  \  dip 
vertical  and  zigzag,  with  vein  like  52  and  53,  several  inches 
wide.  ; 

Greenstone,  granular ;  dike 50  feet;  course  south  80  deg.  east ;  dip 
vertical. 

Meiamerphic  rock,  sandstone  (?)  dark  grayish ;  general  specimen. 

Trapposc  sienitic  granite. 

Green  quartzite ;  light  green,  with  copper  pyrites,  and  car-^ 
bonate  and  silicate  (?)  of  copper.  I  y^:- 

Steatite,  with  hard  quanzoae  (.^)  mineral.  >  vein. 

Hyaline  quartz ;  in  62,  2  feet ;  course  f  outh  80  deg.  east  J 

Sienitic  granite,  dark  gray,  containing  vein  59,  60,  61. 

Greenstone  trap,  compact,  fracture  conchoidal, dike  7  feet;  course 
north  45  deg.  east ;  irregujiir. 

Sienitic  granite,  mixed,  red  and  dark  gray ;  dike  {})  10  feet ;  course 
Bouth  60  deg.  east ;  dip  75  deg.  north,  30  deg.  east. 

Trap  or  metamojphic,  dark  gray ;  fracture  irregular ;  conchoidal, 
dike  curved .« 

Calcareous  spar,  with  iron  pyrites  in  crystalline  dike,  3  feet ; 
course  north  and  south. 

Trap,  compact,  iwrh;  dike  2  feet ;  dip  30  degrees ;  course  irregular? 

Sienitic  granite. 

Hornblendic  trap,  dark;  dike  30  feet ;  course  west;  dip  vertical. 

Steatite,  dark  green ;  vein  8  inches  in  71 ;  course  west,  in  gran- 
ite (.?) 

Sienitic  gtinite,  reddish. 

Greenstone  trap ;  dike  60  feet;  course  north  80  deg.  West;  dip. 
vertical. 

duartZj  with  steatite  >  Vein   I  foot  on  north  side  of  dike  73 ; 

Chloritic  slate.  \     course  and  dip  same  as  dike. 

Greenstone  trap,  compact,  greeniiih  black  ;  dike  2  teet  wide;  dip 
vertical ;  cut  at  right-angles  by  large  dike  72. 

Sienite,  with  some  serpehtine^  rock  traversed  by  dikes  73  and  75* 

Trap,  compact  black  ;  dike  6  feet ;  course  east  and  west ;  dip  ver- 
tical; resembles  dike  4^  on  north  end  of  Middle  island. 

Greenstone  trap,  semi-cryatalline,  dark ;  dike  60  feet ;  course  north 
80  deg.  west ;  dip  vertical. 

Trap,  compact,  dark;  dike  28  feet ;  course  north  83  deg.  west ;  dip- 
vertical  ;  north  side  of  ditto,  vanaiion  3  deg.  35  vokti. 

Trap,  compact,  dark  reddish  gray ;  ^ike  40  teet ;  course  north  and 
south ;  clip  vertical. 

Trap,  whh  film  of  steatite ;  dike  35  feet ;  course  south  5  deg.  west ; 
dip  vertical. 

Greenstone  trap,  dark  green ;  dike  18  feet;  cowne  west;  dip  ver- 
tical. ^  ■ 

Sienite,  grayish  ;  general  specimen. 

Same  as  80;  dike  36  feet;  course  south  4  dee.  east;,  dip  vertical. 

Suae  M  60 ;  dike  75  foot ;  coorM  north  M-  Mg.  west ;  dip  Tertical. 
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22,  23 
2*2,  23 
22,  23 
22,  23 

19 

33,  34 
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€!atalogue  of  geological  specimens — Continued. 


No.  of 

"Specimen. 


34 
35 

36 
^7 

38 

« 
4U 
41 
42 
43 
44 

45 
46 

47 

48 


Between  seo 
lions 


20 

33, 

34 

181  • 

33, 

34 

22 

27, 

34 

23 

27, 

28 

24 

27, 

28 

25 

27, 

28 

26 

2i, 

27 

27 

22, 

27 

1» 

2-2, 

27 

29 

21, 

2*2 

3U 

21, 

22 

31 

21, 

22 

32 

21, 

22 

15, 

22 

15, 

16 

15, 

16 

15, 

16 

15, 

16 

15, 

n 

15, 

16 

K), 

15 

10, 

15 

% 

le 

9, 

10 

9,   10 

9,  le 


^4 

«0 

3,  10 
3,  4 

SI 
52 

1 

3,  4 
3,  4 

53 

32,  33 

54 
55 

56 
57 

58 

32,  33 
32,  33 
3-2,  33 
28,  33 
28,  33 

59 
€0 
61 

28,  33 
28,  29 
28,  29 

69 

28,  29 

63 
64 

28,  29 
98^  29 

Hornblende  trap,  fine  jsrrained,  dark  gray ;  fracture  irregular,  aaao- 
ciated  with  felspar  and  qtiarti,  in  small  quantity. 

Sienite,  gra)r;  the  hornblende  siil>-8eparate ;  hiil  100  feet. 

Sreniiic  granite,  Hght  gray,  Une  grained ;  constituenta  appear  blended. 

(Lost.) 

Same  as  1 1 ;  small  knob. 

Same  as  1 ;  broad  e  ignite  ridee. 

Sienitic  jgrranite,  fine  grained ;  light  reddish  gray,  sub-gneissoid, 
broad  granite  ndee,  north  slope. 

Sienitic  granite^  light  reddish  gray. 

Sienitjc  granite ;  felspar  being  tiearly  white. 

Saipe  1 ;  south  side  of  ravine. 

Hornblende,  line  grained,  dark  greenish  gray;   sub-crystalline, 
fracture  irresiutar,  conchoidal;  hill  summit. 

Same  as  20 ;  hill  550  feet,  summit  bare  and  smooth. 

■  Same  as  30 ;  Mock  on  hill  side. 

Same  as  1;  cliff  north  side. 

Greenstone  trap,  dark  granular. 

Greenstone  trap,  dark  reddish  brown ;  felspar  reddish ;  cliff  faces 
enlist. 

Greenstone  trap,  dark  gray,;  granular  (2 apecimens ;)  cliff;  dike? 

Same  as  1 ;  cliff  vertical  100  feet;  coiirse  south  70  west. 

Sienitic  granite,  protogine ;  resembles  10,  but  coaraer  grained  ; 
reddish ;  constituents  quartz,  fielspar,  talcoee  mineral. 

Same  -as  36 ;  dike,  60  feet  high ;  course  east  and  west. 

Same  as  1 ;  hill  400  feet. 

Same  as'  1  (nearly ;)  hill  300  feet. 

Same  as  1. 

Same  as  11;  dike? 

Sienitic  granite,  grayish  white;  very  little  hornblende ;  the  felspar 
partially  decomposed ;  granular. 

QuartEOse  rock,  grayish  red ;  metamorphic?  south  side  of  stream. 

Metamorphic  rock,^  yellowish  brown;  soft,  sub-compact;  west 
side  of  45. 

Red  sandrock,  metamorphosed,  fine  grained ;  bank  of  30  feet,  upper 
and  fine  portion. 

Red  sandstone, metamorphosed, coarsegrained  ;  bank  of  30  feet, 
lower  and  coarse  portion. 

Red  sandstone,  light  reddish. 

Trappose  hornblende,  dark  green ;  compact,  with  calc  spar  asso- 
ciated, fracture  irregular;  hill  330  feet. 

Sienitic  granite,  grayiuh  red. 

Trappose,  dark  gray;  sub-compact,  veined.  (Notes  say  this 
specimen  is  wanting.) 

Same  as  22,  but  dttrktr^  with  specks  of  iron  pyrites ;  elope  50  feet 
above  country  below. 

Same  as  II. 

Hornblendic  rock,  dm  k  gray;  sub-crystalline,  fracture  irregular. 

Same  as  50,  ejccept  no  spar;  cliff  20  feet. 

Same  as  36;  dike?  course  east  and  west. 

Sienitic  granite,  felfipathic,  felspar  bright  red,  and  gives  predomi- 
nant color  to  the  specimens;  south  side  of  57,  var.  1  deg.  41 
min.;  2  chains,  var.  2  deg  15  min  ;  at  4|  chains,  var.  7  deg.  5  mm. 

Same  as  36;  dike  same  as  57? 

Same  as  56,  with  specks  of  iron  pyrites;  small  knob,  summit. 

Same  as  56,  with  specks  of  iron  pyrites;  cliff  of  broken  rocks  30 
feet ;  course  nortii  and  east. 

Same  as  45,  lut  more  gray,  metamorphic;  stream  falls  20  feet 
over  this  rock. 

Slaty,  sub-talcose  rock,  soft,  greenish  brown ;  supposed  vein  2  or 
3  feet ;  course  east  and  west,  in  62. 

Hyaline  quarts,  with  oth^r  minera] ;  vein  2  or  3  inches  in  ^. 
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No.  of 

Between  eeo- 

■pecimen. 

tiOM 

65 

28,  29 

66 

• 

28,  29 

67 

21,  28 

68 

21,  28 

69 

^  21,  28 

70 

2U,  21 

71 

20,  31 

72 

IC,  31 

73 

16,  21 

74 

9,  16 

75 

9,  16 

76 

9,  16 

77 

9,  16 

7a 

8,  ,9 

79 

8,  9 

80 

8,  9 

81 

4,  5 

82 

4,  5 

83 

4,  5 

84 

4,  5 

85 

4,  5 

66 

4.  6 

87 

31,  32 

88 

31,  33 

89 

29,  32 

90 

29,  33 

91 
92 
93 

29,  32 

30,  31 
30,  31 

94 

29,  30 

95 
96 
97 

98 

29,  30 
20,  29 
19,  30 
19,  30 

99 
100 

19,  20 
19,  30 

lOi 

ao2 

17,  80 
17,  20 

Same  ae  1 1 ;  broken  cliff  of  70  feet. 

Hornblende  rock,  dark    green ;  tub-cr3rBtal1ine,  rab-staty ;  frM- 
ture  irregular,  conchoidal ;  specks  of  iron  pyriiea  ;  broken  dif 
60  feet  \  course  north-northeast. 
Sanoe  as  \ ;  small  uplift. 
Same  as  6 ;  fracture  irregular ;  small  uplif). 
Hornblendic  and  taleose,  dark  gray  ;  snb  compact  y  soft. 
Same  as  69,  but  more  hard  and  hornblendic  ;  mottled,  dark  red- 
dish ;  eastern  slope. 
Same  as  25 ;  north  side  of  hill  550  feet.    Rock  of  this  hill  all  tn? 

except  a  small  part  like  specimen. 
Same  as  25,  with  a  little  iron  pyrites  ;  ridge  ^00  feet. 
Same  as  72,  with  a  dingy  green  mineral.  ~ 
Same  as  51 ;  steep  descent  north. 
Same  as  51,  but  more  whitish  gray. 

Hornblendic  rock,  datk  green  and   crystalline,  in    small   crys" 
taJs  in  a  while  amorphous  quartz,  giving  the  specimen  a  spotied 
appearance  ;  tough ;  east  side  of  uplift  j  course  north  and  souib. 
Same  as  22  and  45  ;  metomorphic  ;  (?)  from  east  side  of  76. 
Same  as  31  and  20;  bank  50  feet ;  facing  southeast. 
Same  as  36,  but  crystals  of  hornblende  layer ;  broken  hill  ItO  feet 

above  surrounding  country. 
Same  as  13 ;  cliff  70  feet ;  (hill  is  375  feet.) 
Hornblende  slate,  fine  grained,  dark  gray,   with  small  Teioi  of 

quartz. 
Hornblende  slate,  fine  grained,  dark  brown. 
Same  as  39  and  36. 

Sienitic  granite,  fine  grained,  mixed  white,  red,  bright  rreen,  and 
dark  green  grains;  81,  82,  ki3,  and  84,  bare,  smooth ;  wooded 
hill  350  feet.  These  are  from  the  summit ;  chaFBcteristx  speci- 
mens, rock  is  of  part  strata,  dipping  nortli  36  drg.,  we&t50  d^-i 
waved. 
Mostly  quartz  and  felspar,  with  a  little  talc  mineral,  white  and 

opaque  )  vein  9  feet  run  across  81—84. 
Sieniie,  with  large  crystals  of  hornblende,  the  latter  in  laigefi 

proportion,  dark  green  ;  hill  30  feet  summit. 
Compact  trap,  grecinish  black  ;  fracture  irregular;  broken  ledge  20 

feet  above  surrounding  surface.      * 
Trappose  rock,  dark  reddish  gray,  sub-graaular ;  broken  Isdge  89 

feet  above  surfaced ;  course  east  and  west. 
Same  as  72,  with  iron  pyrites;  north  part  of  slope,  SO  feet, 

cleaves  its  slaty  masses  2  or  3  inches  thick. 
Hyaline  quartz,  associated  with  greenish  vein  6  to  to  8  inches,  is 

89 ;  course  southwest;  dip  souiiieast. 
Similar  to  16 ;  fibrous,  sub-alaty  ;  broken  diff  north  10  deg. 
Similar  to  16 ;  less  fibrous,  sub-slaty,  compaet. 
Similar  to  16 ;  less  fibrous,  sub-slaty,  compact ;  hill  800  feet  above 

L&ke  Superior. 
Same  as  20,  but  not  associated  with  felspar  and  quaitz  ;  some  iroQ 

pyrites  south  side  of  hill  20  feet. 
Same  as  20 ;  a  little  iron  pyt  ites ;  broken  hill  50  feet  eiunmit 
Same  as  91 ;  a  little  iron  pyrites  ;  brsken  hill  30  feet,  east  suie. 
Sftme  as  94  ;  ravine  from  stream  running  over  this  rock. 
Sienitic  hornblende  rock,  shield  white  and  black ;  hornblende  eoly 

in  distinct  grains. 
Same  as  92,  (heavy ;)  ravine. 
Same  as  89,  (no  pyrites.)    HiU  650  feet  aboTe  LAke  Superior, 

var.  4  deg.  30  rain.  east. 
Trap,  compact,  dark  gray. 

Meiamorpoic  light  gray  substance,  somewhat  friable,  firacture  ooe* 
choidal.    lAud  descending  north|  outcrop  fresh. 
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No.  of 

Between  sec- 

specimen. 

tions 

103 

17, 

20 

104 

18. 

19 

105 

18, 

19 

106 

18, 

19 

vm 

18, 

19, 

108 

18, 

19 

109 

18, 

19 

no 

18, 

19 

111 

18, 

19 

113   ^ 

17, 

18 

113 

17, 

18 

114 

17, 

13 

J15 

7, 

8 

116 

7, 

8 

117 

5, 

8 

118 

5, 

8 

119 

5, 

8 

120 

5, 

8 

121 

5, 

8 

122 

5, 

8 

123 

5, 

8 

124 

6, 

7 

'  125* 

6, 

7 

126 

6, 

7 

127 

Coast  meand. 

158 

, d 

o • 

129 

•  •  •  •  a  •QOa  »>•••• 

1          0 

oast  meand. 

2 

•  ••do. .,.  • . 

3 

•  •  .do 

4 

•  •  •do 

5 

1  •  •  ado.  •  •  •  • 

6 

>••  .do..* .  •  • 

7 

>•  •  ado 

8 

•  •••do 

9 

•  •  •  •do 

10 

1  • • ado. • . . . 

11 

•  ^••do 

12 

>#  •  .do.. . .  • 

13 

> • •.do, . . . . 

14 

• • ••do. a. . . 

15 

■  ••  •do. ..  a. 

16        .. 

•  •••do a  a  a .a 

falls  40  feet :  character- 
istic specimens  with 
1^ 


Talcoee  rock,  light  ^ay,  quite  sofl ;  fracture  earthy,  soapy  feel. 

Bed  of  stream. 
Same  as  54,  55,  with  thin  quartzose  vein  surface. 
iSame  as  92;  cleaving  joiata  on  two  sides,  largely  conchoidal,  and 

parallel.    Stream  over  this  rock.r 
duartzose  rock,  whitish  red,  granitoidal. 
Hyaline  quartz,  associated  with  porous  rocky  matter;  106  and  107. 

Vein  in  105  several  feet  wide,  north  and  south. 
Same  as  lOJ,  with  iron  pyrites.  Bed  of  stream. 
Q^uartz,  semi-amethystine;  fracture  large,  conchoidal.     Vein  12 

feet,  course  east  and  west,  or  north  of  west. 
Same  as  92  and  93.     Rock  of  south  side  of  v*in  1G9. 
Sieniiic  granite,  same  as  5.    Rock  of  north  side  of  vein  109. 
Same  as  15,  fracture  conchoidal,  with  iron   pyrites.     UiU  east 

side. 
Same  as  36  nearly,  fracture  irregular  across  cleavage  lines,  which 

are  largre ;  conchoidal ;  sub-graniie. 
Same  as  87.    UpUfu 

Same  as  26.    ClifT  of  15  feet  on  north  side  stream. 
Same  as  27.,    Outcrop. 
Same  as  101.     Fracture  irregular. 

Sieiiitic  granite,  reddish,  fine-grained.  *)  Rock  over  which  stream 
Same  as  87. 
Gneissoid  granite,  fine-grained,  light 

gray.  ^  ^ 

Granitic  quartz  in  lar^  grains,  with  greenish  and  brownish  rock. 

Vein  in  rock  118,  122. 
Same  as  68;  much  pyrites,  from  rock  of  118, 119, 120. 
Same  as  91,  with  a^^sociated  quartz  in  vein. 
Same  as  92,  with  associated  quartz  io  vein,  and  n^uch  iron  pyrites. 

Ravine,  very  hard  rock; 
Same  as  62     Ravine,  very  hard  rock. 

Same  as  91,  associated  with  granitic  quartz  and  some  iron  pyrites. 
Red  sandrock. 

Red  sandrock ;  light  gray  fracture,  and  coarse. 
Red  8andr«H:k. 

Small  lake,  No.  1,  same  as  53 ;  no  iron  pyrites. 
Small  lake,  No.  2,  sienitic  granite,  fracture  large,  conchoidal;  iron 

pyrites. 


TiAcnship  50  nm  th,  range  25  totst. 


Island  in  section  22. 

Sienitic  felspar,  red  color. 

Trap,  compact. 

Same  as  1,  but  more  felspar. 

Trap. 

Spar  vein,  in  trappose  sienite. 

Calc  spar. 

Trap,  very  black,  close-grained. 

Tiap,  greenstone. 

FeUpaihic  trappose  rock. 

Sparry  trappose  rock. 

Same  as  N(».  37 

Compact  trap. 

Compact  trap,  with  iron  pyrites  in  small  specks. 

Compact  frreenstone,  with  iron  pyrites  in  small  specks. 

Same  an  13 

Same  as  3.;  augitic 


en 
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No.  of 

specimen. 


Between  eeo- 
tlons 


1 

8 

3 
4 

5 
6 
7 


31,  32 

31,  32 

3K  33 

19,  30 

19,  30 

32,  33 
32,  33 


8 

29,  32 

9 

29,  32 

10 

20,  21 

n 

20,  21 

12 

27,  28 

13 

27,  28 

14 

27,  28 

15 

27,  28 

16 

21,  28 

17 

21,  28 

18 

34,  35 

19 

27,  34 

20 

Lake  meand. 

21 

• . . . . .do« .. • . 

22 

*  t • • • .do. • • • . 

23 

do 

24 

do. . • • • 

25 

.  > • • • .do* • . • . 

26 

do 

27 

...  • .do 

28 

..... .do. ... • 

29 

do 

30 

..... .do 

31 

do 

32  , 

.... ..do 

33 

....  ..do. • . . • 

34 

.  •  •  •  ..do 

i' 

35 

...... 00 • • . . . 

36 

. • . . . .GO ..... 

37 

do 

38 

...... 00 ..... 

39 

do. ..  .  • 

40 

•  •  • .. .do. . . . . 

41 

do..,,. 

42 

do 

43 

..... .oo.  •  .  ,  , 

44 

..... .do. •••. 

'  TotvmAip  50  itorfA,  roivge  26  irest. 

Sieniiic  granite,  gneHsoid,  dark  grayish  green ;   hombknde  Id 

largest  proporiion.     Small  knob. 
Sieniiic  granite,  light  gray ;  less  hornblende  \  rocky  ridge,  weR 

side 
S  enitic  granite,  same  as  1,  fine-grained ;  rocky  ridge,  west  side. 
Sienitic  granite,  same  as  1,  with  veins  of  quartz. 
Sienitic  granite,  fine-grajned,  gnei-^soidal. 
Sienitic  granite,  reddish  felapathic. 
Hornblendic  trap,  fire-grained,  hard,  compact,  dark  green; (he- 

ture  irregular ;  conchoidal,  with  small  fractures. 
[Garlic  river  falls  50  feet  over  these  focks,  (specimens  6  and  7,) 

mrxed  white ;  are  imperfectly  stratified,  and  dips  east  20dcg  ; 

and  are  very  hard.] 
Same  as  1 ;  rock  of  similar  character. 
Sienitic  granite,  light  gray. 

Hornblende  trap,  compact,  dark  gray,  with  qna^tzose  vein, 
duartzite  rock,  dark  reddish  gray;  fmcture  conchoidal ;  10  and  11, 

from  rocks  50  feet  above  small  lake,  sumtnit  of  west  poinL 
Hornblende  rock,  fine-grained,  associated  with  felspafhic  granite; 

the  latter  reddi^h. 
Same  as  7;  12  nnd  13  from  hill  summit ;  No.  13  predoounant  rock. 
Same  as  7  ;  hill  250  feet,  summit. 
Q,uartzite;  veins  in  14. 

Trappose  hornblende,  sup.  prtw.,  (?)  dark  gray, 
duanzite,  sub^rystaiiine,  reddish  gray. 
[Specimens  16  and  17— hill  '.^00  feet,  summit;  conica),  bare  and 

smooth,  mixed  rock  ;  l6  predominates  ] 
Same  as  7. 

Slaty  trap,  dark,  sub-granular. 
Soft  shale,  light  red. 

Sandrock,  coarse  white  and  gray,  in  veins. 
Shale,  light  gray  and  red. 

SandrocK,  red,  fine-grained,  with  small  light  gray  spnta. 
TrapfioseTock,  green,  sub-granutar,  with  small  quartzoee  Tcios. 
Steatite  granite,  greenish  red. 

duartzose  rock,  light  green,  probably  metaroorphic 
Trappose,  diriy  ^ay,  nne-grained,a  httle  mica. 
Calc  spar,  associdted  with  trap. 

Hornble  tde  trap,  compact,  fine-grained,  dark ;  reaemblea  13. 
Sienitic  granite,  reddieh  gray,  fine-grained. 
Hyaline  quartz 

Ked  sandrock,  metamorphosed.  (?) 
Red  sandrock,  fine-grained. 
Red  sandrock,  very  coarse,  metafnorphosed,  partly  colored  by 

copper ;  cement  in  part    composed  of  calc  spar  ;  efifenresoes 

briskly  in  nitric  acid^ 
Same  as  13,  7. 

Trap  rrddish-black,  sub-granular,  semi-stratified. 
Meiamorphic  rock,  wJiitish-gray  and  red,  very  friable;  does  nol 

effervesce  with  acid. 
Red  sandrock. 

Sieniiic  granite,  very  quartzose,  dark  gray,  fine-grained. 
Hornblende  i.late,  vein  in  granite. 

Trap,  fine-grained,  very  compact;  fracture  suK-conchoidal. 
Trap,  finegrained,  greenish  hornblendic,  c/orilr;  asdociaied  mnih 

granular  gray  quariziie. 
S-^me  as  trap  portion  of  42 ;  fracture  irregular,  concbnidal. 
Sieniiic  granite,   light  gray ;  2d   specimen    reddish-gray,  Yery 

quartzite. 
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No.  of 

On  Mctions 

BpeeioMO. 

45 

Lake  meand. 

46 

«••••• uO •••••• 

47 

• • • • • •uO •••■•• 

48 

•  •  •  •  •  aUO .••••• 

Meandera  sec. 

1 

34 

3 

27 

3 

27 

4 

27 

5 

27 

6 

27 

7 

27 

S 

27 

9 

27 

10 

27 

11 

27 

12 

27 

Granite,  reddiah-gray. 

Metamorphic  sandrock,  coarse-grained,  light  reddiah-gray,  with 

white  coating ;  but  does  not  effect eaee. 
Same  as  43. 
Sienitic  granite,  reddish^gray. 

TWnsJUp  51  aoKA,  rangt  26  yotd. 

Sandrock,  coarse  red-^ray ;  coast ;  height  20  feet. 

Sandrock,  rneiamorphie,  brown ;  junction  with  primary ;  hor. 

Sienite,  with  ouartzose  vein  ;  height  25  feet. 

Sienite,  reddisn ;  height  25  feet. 

Sienite,  grayish  red,  close-grained ;  predominant  rock ;  apparently 

siratified ;  dip  north  80  deg. 
Sienite,  grayish  red ;  qoartzose,  stratified ;  dip  north  80  deg. 
Sienite,  apparently  hornblende  slate,  portions  of  stratified. 
Sienite,  chiefly  quartz  and  felspar  veins  in  5  and  6 ;  irregular  in 

size  and  direction, 
duartz, greasy,  white;  rein  2  feet  thiek;  eoune  south,  20  west; 

dip  north  70  deg.,  west  70  deg. 
Sienite  and  hornblende  slate,  mingled  with  quartz. 
Sandrock,  red,  micaceousii,  fine ;  diif  8  feet;  from  upper  stratum 

of  4  feet. 
Sandrock,  white,  coarse ;  cliff  8  feet ;  from  lower  stratum  of  4  feet. 
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■ectiont 


1 
9 
3 

4 
S 
6 


8 
9 

10 

11 

12 
13 
14 
15 

16 
17 


18 
19 

20 
21 

22 
23 
24 


25 
26 
27 

28 


29 


30 
31 
32 

33 
34 


35 
36 
37 
38 
39 


13 
34,  35 
34,  35 
34,  35 
34,  35 
26,  35 

36,  35 

26,  35 
11,  ]4 

33,  34 

33,  34 

33,  34 

27,  34 
27,  34 
27,  28 

27,  28 
27,  28 


27,  28 

28,  33 

28,  29 
20,  21 

31,  32 
30,  31 
30,  31 


30,  31 
30,  31 
30,  31 
30,  31 


30,  31 


20,  29 
20,  23 
20,  29 

20,  29 
19,  ^0 


19,  20 

Id,  20 

18,  19 

IH,  19 

18,  19 


Distance. 


River 

• • • .uOt • • • 

17  95 

44  00 

44  00 

56  00 

56    00 


4  50 

20  00 

49  10 

69  50 
45  00 

70  65 
3  00 

35  00 

35  00 


40  flO 

29  50 

67  00 

10  00 

2  25 

42  10 

42  00 


42  10 

42  10 

42  10 

42  10 


46  oe 


15  00 

61  00 

61  00 

66  00 

60  00 


60  00 

70  00 

70  00 
14  77 

71  40 


Townthip  51  north,  rmngt  27  wetL 

Red  randrock. 

Augitic  rock  ;  yar. ;  drillage. 

Felspar  and  ouartc. 

Sienite,  very  light  gray ;  north  slope  of  rocks. 

Sienite,  aub-gneiasoid  ;  north  slope  of  ro^^ks. 

Sienite,  eray-red,  predominant  rock;  augitic  takes  place  if 

hornblende. 
Mostly  hornblende,  in  sub-ascidular  crystals ;  spots  and 

stripes  in  6. 
No  specimen. 
Sandrock,  white-red,  metamorphic;  former  coast  of  kke-, 

cliff25feet. 
SienJTe ;  portions  ef  the  quartz  red ;  southeast  side  of  rocky 

hill. 
Sienite,  gray,  east  side  of  summit  of  hill,  350  feet  aboTC 

Lake  Superior. 
Red  aaodrock,  north  side  of  hill ;  apparently  in  place. 
Sienite,  (augitic,)  southeast  aide  of  hill. 
Sienite. 
Sienite,  fine-grained,  gray ;  summit  of  broken  hill,  400  feet 

above  lake ;  predominant  specimen. 
Sienite;  lamellar;  drillage. 
Same  as  6. 
[Summit  of  rounded  hills  (ppecimens  16  and  17)  350  feet; 

No.  17  is  predominant  rocka ;  No.  16  only  occasiooaUy] 
Sienite,  as  6 ;  aub-gneisRoidal. 
Sienite,  as  6 ;  sub-gneissoidal,  with  veins  of  quartz  sod 

felspar. 
^  ienite,  as  6 ;  ravine  southeast  bide  of  hill. 
Red  sand  rock;  ravine  40  feet;  stream  over  this  rock  in 

laminae  2  or  3  inches  thick. 
Si*  hite,  light  gray,  fine-grained. 
Sienite,  reddish  ;  granite  on  north  side  of  dike  24. 
Greenstone ;  dike  on  south  aide  of  hill  in  cliffs ;  ooufse  east- 

southeaat,  nearly  vertical,  with  smooth,  fine,  and  plain 

demarcation. 
Calc  spar,  with  achiat  in  augitic  rock. 
Metamorphic. 

Radiated  quartz,  in  Crystals,  with  trap. 
Trap,  compact ;  25,  26,  27,  and  28,  are  from  scam  betwfco 

23  and  24, 3  or  4  feet  thick ;  spar.Veinstone,  and  27  pr^ 

dominates. 
Sienite,  red-gray ;  rjmmit  of  rounded  hill  500  feet  abote 

Lake  Superior,  and  200  feet  on  south  aide ;  ciififs  of  31 

to  SO  feet. 
Sandrock,  red-mottled,  with  mica ;  bed  of  stream. 
Sienite,  gray-red  ;  descend  ledge  30  feet. 
Augitic  aienite,  gneissoidal;  irregular  veins  and  segregated 

in  31. 
Sienite,  red-white. 
Slaty  hornblende,  or  diologe ;  base  of  southwest  side  of 

hill,  rock  trappose  and  apparently  strati^fid  ;  dip  north 

60deg 
Clunrtzoae  vein ;  small  seams  between  the  strata  of  34. 
At}  32 ;  summit  550  feet  above  Lake  Superior. 
As  33,  south  of  summit  of  hill. 
Augitic  sienite,  foot  of  sleep  descent. 
Augitic  siem'te,  grteissoidai,  summit  of  hills  550  feet  above 

Lake  Superior. 
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rvo.  of 

ipeeimen. 

40 

41 
43 

43 
44 

45 
46 

47 

48 


49 
50 
61 
5:1 


53 
54 


55 

56 
57 


58 
50 
60 

61 
61 
63 
64 
65 

66 

67 

68 
69 
70 
71 

72 
73 
74 

75 


Between 
sections 


18,   19 

17,   18 

7,   18 

Meand.L.S 

12 

9 

9 

4 

4 
4 


4 
4 
4 

4 


Distance. 


Cks. 
75 

19 
2 

11 
6 


00 

50 
00 

00 
40 


Greenstone,  metamorphic? 

Trap,  compact. 

As  49. 

Greenstone,  or  metamorphic  sienite. 


Trap,  conipact ;  fracture  conchoidal }  vein  a  dike  8  inches, 
nearly  yertical ;  course  southwest;  yery  compact  and  tbugh. 
As  31 ;  eastern  escarpment  of  hill. 
As  3l  i  commence  descending  east. 

Sandrork,  red  and  gray  ;  coast  of  Lake  Superior  4  feet. 
Sandrock,  brown  ;  coast  of  Lake  Superior  4  feet. 
Snndrock,  as  43 ;  hard ;  coast  of  Lake  Superior  8  feet 
Metamorphic;  probably  belongs  to  sienite  beneath   the 

sand rock. 
Sand  rock,  metamorphic,  brown,  overly  inf  45. 
SicnitiB,  metaniorphic,  adjoining  49,  50,  51,  and  52. 

[  Dike  in  adjoining  46; 
course  south  75 
dee:,  west,  on  north 
side,  vertical  char- 
acteristic speci- 
men. This  dilce  ia 
jointed  in  small 
rhomboidal  blocks 
and  cleaves  nearly 
vertical,  at  right- 
angles  with  the 
dike. 
Same  as  50 ;  north  side  of  the  dike. 
Sienite,  red  brown,  vitreous  las.,  north  side  of  dike. 

'  From  irreg- 
ular segie- 
gated  vein 
on  point  of 
the  dike,  | 
10  2  inches 
^  thick. 
Greenstone ;  trap  vein  12  inches  thick ;  dip  north  70  deg. 
'  Sienite,  greenish  gray ;  rock  coi>taining  58. 
Augiiic  rock ;  vem  6  Inches  thick ;  course  north  75  deg. 

west ;  dip  north  70  de^. 
Sienite,  gray ;  rock  adjoming  60. 

duarz ; greasy,  greenidh.  )  NVallsof  dike;  course  north 55 
Augite.  5     ^®S;  west;  dip  north  70  deg. 

Sienite,  as  59 ;  rock  containing  dike. 
Ctuartz,  greasy ;  vein  3  or  4  inches  thick  ;  course  north  80 

dee.  west;  dip  north  70  deg  ;  irregular. 
Sienite,  greenish  red ;  seam  6  to  12  inches,  south  side  of 

gorge  of  conglomerate. 
Calc  spar,  in  veins  through  sienite,  metamorphic;  maaa 

6  inches  thick  between  granite  and  coaglomerate. 
ApparenUy  metamorphic;  sub-talcose.  >  ^^^  ^^^^^  ^ 

As  61 ;  predominant  rock ;  dip  north  60  desr. 
As  68 ;  the  felspar  appears  decomposed.    Metamorphosed 
at  junction  wiih  sandrock. 

As  54,'  but  coarser.  \  ^t  juncUon  with  sandrock. 
Conglomerate  sandrock,  metamorphic,  overlying  the  gran* 

ite,  71,  72,  73. 
Brown  sandrock,  fine  metamorphic. 

Note. — In  the  sienitic  rocks  of  this  township,  augite  or 
dialloge  frequently  takes  the  place  of  hornblende.  The 
proportion  of  either  is,  however,  much  more  rare  than  of 
felspar  and  quartz,  of  which  the  latter  is  most  abundant 
Augite  or  hornblende  ia  aometimes  found  in  distinct  masses. 


Calc  spar,  with  trappose  rock. 

Radiated  quartz,  with  calc  spar. 

Felspar,  yar.  giossy,  transparent,  red  vitreous. 
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1 

9 

3 

4 
5 
6 

7 

8 

9 

10 

11 
13 

13 

14 

15 

16 

17 

18 
19 
SO 

31 

33 

33 

34 

35 
36 


Between 
sections 


35,  36 

35,  30 

35,  36 

35,  36 
25,  36 
35,  36 

35,  26 
35,  36 

35,  36 

35,  36 

24,  35 
34,  35 

34,  35 

34,  35 

33,  34 

33,  34 

33,  34 

33,  34 
23,  34 
13,  24 

13,  34 

13,  34 

13,  34 

13,  34 

13,  14 
13,   13 

13,   13 


Distance. 


^ 

1.  3 

66 

00 

29 

34,  35 

67 

00 

30 

36,  35 

48 

00 

31 

26,  35 

75 

00 

33 

26,  27 

13 

00 

33 

26,  27 

73 

00 

34 

23,  26 

3 

00 

35 

23,  36 

33 

00 

Cht.  Iks. 

44  50 

59  00 

65  00 

80  00 

23  00 

41  00 

61  00 

54  SO 

65  00 

71  00 

10  00 

45  00 

46  50 
74  00 

7  50 

35  00 

35  00 

43  00 

48  00 
7  00 

7  00 

33  00 

49  00 

49  00 

30  00 

1  50 

10  00 


Tvtnuhip  51  norlh,  rmige  528  VfeaL 

Sienitic  p*anire,  light  rray,  quartx,  Mmpmr^  hornblende,  wiik 

iron  pyrites,  ascend  hill. 
Sienitic   granite,    lisht   gray,  semi-gneissoidal ;   soniBii, 

broken  ran^e  of  hills,  530  fret. 
Qreenstone  trap,  dark  gray,  fine-drained;    seen    for  ok 

chain  ;  breaks  in  rectangular  prisma. 
Oreenstone  trap,  dark  gray  ;  slaty,  argillac  nos. 
Hornblende,  with  patches  of  granite,  B8ci>ndiiig  rocky  hills. 
Trappose  aienite,  dark  gray,  (iron  pyrites ;)  aammit  of  as- 
cent 600  feet;  whole  point  of  hill  730  fe«t. 
Sienite,  light  gray,  fine-grained  ;  gneisaoidal ;  descend  hdl. 
Sienite,  dark  gray,    fine-grained ;    i^neissoid,   hornblende, 

quartz,  and  felspar,  summit  of  ridge ;  course  east  and 

west  440  feet,  and  300  above  swamp. 
Trappose  hornblende,  dixrk  gray,  with  iron  pyrites;  sod- 

mitof  ridge  430  feet. 
Sienite,  reddish  gray,  fine-grained  ;   summit  of  ridge  eloo- 

gared  400  feet,  east  and  we»t. 
Sieniie,  gray,  7in«-gratned;  gneissoidal ;  ascend  rocky  hill. 
Greenstone  trap,  erystalUne^  with  iron  pyrites ;  ridge  nortli- 

northweat  550  feet,  and  350  above  surrounding  coontrf. 
Trappose  sienite,  dark  gray ;  side  of  ravine  filled  with  fall- 
en blocks. 
Trappose  hornblende,  fine-grained ;  iron  pyrites ;  descend 

slope  of  rocks  60  feet  in  one  chain. 
Sienite,  reddish  gray,  fine-grained;  ascend  broken  ledge 40 

feet  high. 
Slaty  hornblende,  crystalline,  northwest  side  of  elongated 

hill  500  feet    General  specimen. 
Same  as  15,  sub-gneiasoidal,  interstratified  with   16;  dip 

north-northeast  45  deg. 
Trappose  hornblende,  compact,  jointed ;  ravine  25  feet  deep. 
Sienitic  granite ;  coarse-grained  hornblende. 
Sienite,  light  gray,  fine  grained;  massively  stratified ;  dip 

north-northeast  45  deg. 
Sienite,  coarse  and  fine-grained;  portions   intermixed  of 

sieriitic  granite  and  true  granite,   ai^d  small  veins  or 

masses  in  20 ;  common. 
Slaty  hornblende  in  prismatic  crystals,  ds' jt ;    rocks  dip 

north-northeast  45  deg.  to  60  deg.    General  specimen. 
Chloritic  slate,  argiHaceous ;  slaty ;  dip  north  4U  deg.  Ges- 

era]  specimen. 
Granite,  mostly  white  and  red  quartz,  with  red  oxide  of 

iron  ?  vein  in  23,  4  inches. 
Sienite,  gray,  fine  grained. 
Sienite,  dark  reddish  gray;  grained  trappose;  summit  of 

smooth,  bare,  rounded  hilt,  400  feet. 
Hornblendic,  trappose,  dark,  with  quartz  in  email  stripes  sod 

veins,  west  side  of  hill ;  dip  northeast.     General  speci- 
men. 
Same  as  25 ;  east  point  of  rocks  30  feet  high — 250  feet 
Sienite,  dark  gray;  mostly  hornblende,  veined  with  quartx. 
Sienite,  gray ;  steep  ascent  of  bare  rocks  60  feet  high. 
Same  as  29. 
Sienite,  dark  rcddi!*h  gray,  fine-grained,  northwest  side  of 

broken,  rocky  hill. 
Sienite,  light  reddish  gray,  fine-grained ;  rocky  ravine. 
Sienite,  light  gray,  fine  grained. 

Do  do  do. 
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36 
37 

38 

39 

40 

41 

42 

43 
44 


45 
46 

47 

48 
49 

50 
51 

52 
53 
54 
55 

56 

57 

58 
59 
60 

61 
62 
63 

64 
65 

66 

67 
63 

69 
70 

71 

7 


2Q 
14 


10 
2 
2 
2 

27 

27 
22 
22 
22 

22 
22 

22 

21 
2l 

15, 

15 

15 
15 

15 

15 


23 
23 

15 

15 
15 

15 

15 

15 
15 


15 

15 

14 

14 
14 

14 
14 

11 

11 

11 

3 

28 

28 
27 
27 
27 

27 

27 
27 

22 
22 

22 

22 
16 

16 
16 

16 

16 


Dittany. 


Cha.  Ua. 

25  00 

46  00 

22  00 

22  00 

22  00 

22  00 

40  00 

65  00 

79  00 


79  00 

79  00 

39  50 

55  00 

55  00 

70  00 

70  00 

32  00 

20  00 

53  00 

4  00 

35  00 

40  00 

30  00 
40  00 
02  00 

64  00 

64  00 

64  00 

57  50 

73  09 

40  00 

63  00 

3  00 

34  50 

31  50 

34  50 

34  50 


Sienite,  light  gray^  fine  grained  ;  bare  rooks. 

Sienite,  light  gray,  fine  grained  ;  summit  smooth  ;  rounded 

650  feet;  dip  north  45  deg. 
Trap,  dark  green ;  compact,  fine-grained,  with  iron  pyrites ; 

dike? 
Smoky  quartz. 
Chloritic  slate,  dark  green ;  small  seam   or  Tein  north  side 

of  dike. 
S  enite,  reddish  gray,  fine  grained  rock,  traversed  by  dike 

and  veins ;  38,  39,  40  ;  general  specimens.        ^ 
Sienite,  light  gray,  fine  grained ;  steep  rocky  hill  side;  dip 

north  5u  deg. ;  general  specimen.  / 

Sienite,  gray. 
Tmopose,  hornblende,  dark,  with  patch  of  felspar;  dike 

ascending  broken  cliflT  20  feet  high ;  south  side  of  dike 

of  50  fee',  course  north  of  eant ;  dip  vertical. 
Sienite,  reddish  gray ;  gneissoid ;  soutn  of  dike  44. 
Same  as  43;  north   of  dike  44,   massively  stratified;  dip 

north  45  deg.  to  60  deg. ;  edges  from  steps  rounded. 
Red  argillaceous  shale,  belongs  to  the  sand  rock ;  fragments 

fi  ling  the  s  'il.     - 
Same  as  43  and  46 ;  steep  and  bare  ascent, 
tlornblendic  trap,  dark  ,compact ;  dike  6  feet,  40  Iks.  ncfrth 

of  48. 
Hornblendie,  dark  slaty ;  same  as  44  and  49,  nearly. 
Same  as  43,  nearly  ;  rock  traversed  by  dike  49  deg.  to  50 

deg. 
Same  as  32,  and  gneissoidal ;  descend  broken  ledge. 
Same  as  43  and  46 ;  steep  ascent. 
Sienite,  dark  gray. 
Sienite  red ;  summit  of  ridge,  east  and  west,  300  feet ;  100 

feet  high. 
Sienite,  light  greenish  white,  fine  grained  ;  sutfimit  of  ridge 

500  feet. 
Sienite,  light  gray,  fine  grained. 
Same  as  55 ;  steep  ascent  of  bare  rocks. 
Sienite,  light  gray.  j 

Sienite,  light  gray,  gneissoidal;  dip  vertical;  diff  60  feet 

hijE^b,  north-norihwest. 
Sienite,  uuanzo'ie ;  vein  1  foot  north  and  south ;  dip  vertical 
Sienite,  fine  grained  ;  rock  containing  vein  61. 
Trappose  hornblende,  sod,  dark  green,  interstratified  with 

the  vein  and  rock.  (?) 
Same  as  60 ;  ea(t  point  of  ridge. 
Sienite,  light  reddish  gray,  fine  grained ;  summit  of  hill  450 

fieet. 
Same  as  22 ;  (hornblende  slate,)  massively  stratified  ;  dip 

north  45  deg: ;  general  specimen. 
Sienite,  dark  gray. 

Hornblendie  and  micaceous  schist,  fine  grained ;  b)th  horn- 
blendie and  micaceous,  dark. 
Same  as  22  and  66 ;  (hornblende,  slate  dark.) 
Same  as  68,  but  the  hornblende  and  mica  more   distinct- 
ly separate,  and  the  mica  bright  colored. 
Part  reddish  felspar  sienite ;  the  oiher  ddrk  slaty  hornblende, 

with  iron  pyrites. 
Sienitic  granite,  coarse  grained.    [Characteristic  specimens 

of  the  rocks  over  which  stream  falls  (in  specimens  69, 70, 

71  and  72)  in  ravine  30  feet  deep.    The  several  varieties 

are  mixed  and  interlaminated;  69  and  70  predominate; 

dip  north  45  deg.] 
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73 

71 


75 

76 
77 
78 
79 
60 

61 

82 
83 

84 
85 

.86 
87 

88 

89 

90 

91 

99 

93 
94 
95 
96 

97 
98 

99 

100 

101 
lOS 
1U3 

104 
105 

106 
107 
108 
109 
110 
111 


10,   15 
10,   15 


10,   15 

10.  15 
28,  29 
28.  29 
2t,  28 
20,  21 

20,  21 

20,  21 
16,  21 

16,  21 
16,  21 

16,  21 
16,   17 

16,  17 
4,  5 
4,     5 

4,  5 

20,  29 

20.  29 

19.  30 

19.  20 

18,  19 

18,  19 
IS,  19 

18,   19 

17,  18 

8,  17 

8.    17 
7,   18 

7,   18 
7,   18 

6.     7 

5,  6 
4 

4 
4 
3 


Distance. 


CAs.  Va. 

14  00 

15  00 


15  00 

16  00 
59  00 
78  00 

30  00 
52  00 

64  00 

64  00 

13  00 

13  00 

13  00 

54  00 

38  50 

38  50 

S.  6  00 

10  00 

13  00 

31  00 

44  50 

E70  00 

76  00 

12  00 

12  00 

42  00 

42  00 

37  00 

74  00 

74  00 

25  00 

40  00 

40  00 

6  00 

1  50 
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Sienite.  mixed  red  and  dark  gray ;  snnnmit  of  ridge. 
Same  as  22  and  26.  with  small  quartzose  vein  in  red  ind 

white  bands,  steep  part  of  side  hill ;  the  vein  is  of  eoo- 

mon  occurrence ;  general  specimen. 
Sienitic  granite,  mostly  quartz,  the  felsfiar  baring apptioi- 

ly  disintegrafed,  bein^  open  cells  ;  small  Teins  or  leaai 

in  74 ;  dip  northeast  50  deg. 
Same  as  49  and  50 ;  bare  rocks. 
Sienite.  gray,  fine-greined  ;  summit  of  rocky  hill  600  fed 
^ienire.  reddish,  fine  grained,  bed  of  stream. 
Same  as  77 ;  massivHy  stratified  ;  dip  north  25  deg. 
Same  as  77 ;  fine^grmntd  bare  rock. 
Q.mi»  ••  -77.  j^ic^mtx   f  These  rocks  gradoate  into  each 
^^  filL^J^     J      «^«f  ^ii»»o"t   <Ji«in«  line  of 

Same  as  77 ;  general  specimen,  but  interstratified  or  mixed 

with  84 ;  dip  northerly. 
Hornblende  slate,  dorik,  m  fine  crystals. 
Sienite.  coortt^tnnti^  felapathic,  Tcined  with  quartz;  Tery 

common  in  small  masses  in  the  other  rocks. 
Sienite.  fine-grained,  reddish  ;  smalt  knob. 
Same  as  56 ;  summit  of  rocky  ridge  600  feet  soutb-soath- 

east ;  general  specimen. 
Same  as  84.  interatratified  with  87 ;  all  dip  northeast  « 

north-northeast  45  to  60  de^. 
Same  as  44,  (trappoae  hornblende;)  dike  6  feet;  east  and 

went ;  dip  vertical. 
Same  as  85 ;  felspar  predominates ;  summit  of  ridge ;  conne 

east  and  west ;  de-cent  east  500  feet. 
Sienite.  coarf>e-greined,  reddish,  descending  broken  dif ; 

dip  north  25  deg. 
Greenstone  trap  in  distinct  grains ;  broken  ledge  on  north 

side  of  rounded  hill. 
Sienite,  gcsy,  descending  ledge  north-northeast. 
Sienite.  grey,  fine-grained. 
Hornblende  slate,  (as  66;)  steep  descent  north. 
Hornblendic  sienite.  slaty,  trappose,  resembling  mieaeeons 

schist;  dip  north  40  deg.;  general  specimen. 
Same  as  85  and  90.  in  small  patches  or  irregular  veins. 
Hornblende,  fine-grained,  with  veins  of  quartz ;  rounded  hi 

700  feet ;  dip  north-northeast  40  deg.;  general  specimet. 
Same  as  85  and  90 ;  felspar  and  quaitz,  roaaaea  and  vcisi, 

in  98. 
Same  as  71 ;  sienitic  hornblende,  bnt  no  pyrites;  asooid 

small  ledge;  dip  north  40  deg. 
Same  ae  85,  90,  and  99;  mostly  felspar.   )  North  point  of 
Hornblende,  dark  green,  fine  crystals.       \  rocks. 

Sienite,  gray,  fine-grained. 
Same  as  100  f  ^**^"^  broken  cltfiT  25  feet  hifh; 

Sienitic  granite, /igAl,  J      «>""«    "^^^t^J^^    ^1'*7i'*'i^'^ 
finegrained.        *^i      m^-^^'y?   d'P   north   45  deg.; 
^  ^     general  specimens. 

Sienite,  gneissoid,  j!n«^rffinfd;  dark  gray  tiarc  rock. 
Sienite,  reddish  gray ;  steep  descent. 
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No.  of 
ipecimen. 


Between 
■ections 


Distance. 


112 
113 
114 
115 
116 


1 
2 
3 

4 
5 


7 

8 

9 

10 

11 

12 
13 
14 
15 
16 
17 

18 

19 

20 
21 
22 

S3 

24 

25 

26 
27 

28 

29 
30 
31 
32 
33 
34 


3 
3 
3 

3 
6 


23,  24 
13,  24 
13,  24 
13,  24 
13,  14 
12,  13 


12,  13 

II,  12 

JI,  12 

11,  12 

11,   12 

1>   12 

1,  2 

1,  2 
14,  S3 
14,  15 
11,  14 

11,  14 

16,   11 

2.  11 

2,  II 

2,  11 

3,  10 

3,   10 
3,  10 

3,   10 
3,     4 

3,     4 


3, 

8, 


4 

9 


8,     9 

4.     9 

9 

9 


X 

4, 


Chi,  Iks. 


Lake  . 
. .do. .• 
• .do..« 
. .do... 
. .do. •• 


75  00 

14  00 

33  20 

33  20 

7^  00 

5  00 


50  00 

40  00 

49  00 
44  50 

44  50 

10  00 

40  00 

40  00 

8  10 

80  00 

29  50 

50  00 

57  50 

24  50 

40  24 

40  24 

20  00 

63  50 
62  50 

75  00 

14  00 

62  00 

62  00 

61  00 

62  75 

64  00 
64  00 
75  00 


Townslup  51  norths  range  29  west. 

Light  ^y  granite,  fine-grained,  summit  of  west  point  of 
ridge  of  rocks. 

Light  red  gray  granite,  very  fine-grained  ^  bare,  steep  side 
hill. 

Dark  ^y  sienitic  granite,  fine*grained,  gneissoidal,  as- 
cending broken  ledge. 

Granite,  coarae-graineid,  with  large  lamina  of  brown  mica ; 
probably  portion  of  a  vein  only  occasionally  seen. 

Granite,  nne-grained,  light  gray;  small  do.  white;  bare 
rocks. 

Sjcrite,  very  fine-grained ;  apparently  hornbtendic  slate;  side 
hill,  descending  west,  massively  stratified ;  dip  north- 
northeast  45  deg. 

Light  gray  sienitic  granite  summit  of  line  north  side  of  hill. 

Felspar,  nesk-color,  south  side  of  rocks. 

Cluartz,  hyaline,  south  side  of  rocks. 

duartzose  sienite,  reddish  gray ;  summit  of  small  rocky 
ridge. 

Hornblende  slates,  with  a  little  felspar;  summit  of  small 
rocky  ridge. 

Ctuartz,  sienitic,  gray,  fine  grained ;  base  of  rocks. 

Same  as  13,  reddish  gray ;  general  specimen. 

Gtuartz  and  felspar,  coarse  grains ;  forma  small  portion  of  13. 

Sienite,  grey,  sub-goeissoidal;  rocky  ravine. 

Sienite,  reddish  gray ;  fine  grained. 

Sienite,  reddish  gray,  coarser;  steep  descent  weiBt  above 
100  feet. 

Greenstone,  small  broken  ledge  in  side  hill ;  general  speci- 
men. 

Sienite,  very  fine  grained,  with  gneissoidal  or  slaty  struc- 
ture ;  bare  rocks ;  dip  north  45  deg. 

Sienite,  red  gray ;  coaraer ;  small  ridge. 

Greenstone.  ^  Chance  specimens  interstretified 

Sienite,  chiefly  quartz  V  massively,  and  dip  north  45 
and  felspar.  )     deg. 

Greenstone,  north  part  of  trap  rocks;  very  compact  and 
tough. 

Sienite,  light  gray,  fine  grained.    In  stream  over  this  rock. 

Sienite,  mingled  red,  gray,  and  white,  in  stripes;  small 
streaks  or  veins  in  2 1. 

Sienite,  light  gray ;  mass  stratified  ;  dip  north  45  deg. 

Hornblende  slate;  small  ridge,  extending  from  hill  north- 
west. 

Sienite ;  the  granite  components  much  ^  Summit  of  large 
segregated.  >    hilt;chance8pec:- 

Greenstone.  )    mens. 

Sienite,  flesh  colored,  felspathic 

Greenstone,  outcrop  of  trap ;  small  rise. 

Sienite,  gray,  fine  grained ;  general  specfmen. 

Q^uartz,  greasy ;  small  irregular  vein. 

Compact  greenstone  trap,  dvk,  probably  dik$ ;  apparent 
course,  west-southweiit. 
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No.  of 

Between 

Distance. 

•pecimen. 

fections 

Ck»,  Iks, 

35 

4, 

9 

75  00 

36 

4, 

5 

34  00 

37 

4, 

5 

50  00 

38 

30, 

31 

37  80 

39 

19, 

30 

44  20 

40 

5, 

8 

8  00 

41 

6, 

7 

25  00 

49 
43 

5. 

1 

6 

52  00 
Lake. 

44 

1 

Lake. 

1 

23, 

24 

27  00 

2 
3 

13. 
12, 

24 
33 

14  50 
64  30 

4 
5 

11, 
11, 

12 
12 

35  85 
35  85 

6 
7 

11, 

12 
12 

35  85 
35  85 

8 

1, 

13 

32  80 

9 
10 

22, 
22, 

23 
23 

68  20 
68  20 

11 
13 
13 

22, 
22, 

22, 

23 
23 
23 

68  20 
68  20 
68  20 

14 

14, 

15 

9  00 

15 

14, 

15 

59  00 

16 
17 

18 
19 

14, 

14. 

2, 

2, 

15 
15 
11 
11 

59  50 
59  50 
26  00 
26  80 

SO 

2, 

11 

26  00 

-I 


Sienite,  chiefly  quartz  and  felspar,  reddish ;  rock  ooioitk 

side. 
Sienite,  chi^  fly  quartz  and  felspar,  reddish  gray;  ridfeomJ 

shape ;  course  west-northwest. 
Same  as  35 ;  descend  broken  slope,  southwest  side  of  ^; 

course  west-northwest. 
Black  argillaceous  sinte ;  contains  sonne  iron  pyrites?  cr^ 

out  on  west  side  of  stream,  hard  and  in  thin  layen  MS 

to  4  inch  ;  dip  southwest  45  deg. 
Same  as  38,  but  with  more  iron  in  cubic  crystals ;  strem 

over  edges  of  this  rock  cleaves  in  thin  layers  as  sbon; 

dip  south  45  deg. 
Ghreenstone  trsp,  dark  gray ;  north  side  of  small  rise  of 

township. 
Reddish  argillaceous  slate ;  rock  cVavable  into  layers  \  ts 

1  inch  *,  dip  south  or  soutl^-southwest  40  deg. 
Sfenitic  granite;  constituents  sub-separate ;  small  rise. 
Sieniiic  granite,  fine  grained,  light  colored;  shore  of  snail 

lake;  low  point. 
Greenstone,  appareiitly  hornblende  slate;  shore  ofsmal 

lake ;  low  point. 

Tovmikxp  51  iior/&,  range  30  iref(. 

Clay  slate,  blue  black,  with  cubes  of  iron  pyrites ;  stresn 

be<l ;  strata  1  to  2  feet  thick ;  nearly   hoj-izontal ;  dear- 

able  into  thin  layers  1-16  to  1  inch ;  dip  south-souihwest 

45  deg. 
Clay,  dark  gray ;  stream  as  above ;  fine  grained  and  soft. 
Clay,  dark  gray ;  stresm ;  apparent  strata  1  to  3  feet  thick; 

dip  south-southwest  10  deg. 
Clay,  dark  gray.  )  Rapids 

Clay,  in  alternate  layers  of  dark  gray  and  white.  \     ottr 

this  rock;  general  specimens. 
Cluartz,  vein  in  slate.  )  Vertical  cliff  31 

Silicious  rock,  with  decomposed  matter.  )    feet     west   of 

stream;  in    strata,  general  dip    south    20   deg-; 

veins  in  the  rock. 
Clay  slate,  black ;  bed  of  stream ;  rock  deavable  into  tkii 

layers ;  dip  southwest  40  deg. ;  very  fissile. 
Clay  slate,  very  dark  gray.  )  Bfd  sf 

Clay  slate,  very  dark,  with  veins  of  iron  pyrites.  \  stieaa; 

general  specimens. 
Hard  trappose  rock,  1  chain  southwest  of  above,  at  folk- 
Clay  slate,  hard,  1  chain  southwest  of  falls. 
Same  as  8 ;  soft  slate  between  tlie  harder  rock  ;  deatige 

dip  south  30  deg. 
Same  as  8 ;  stream  bed,  strata  24  feet ;  dip  southwest  10 (kg* 

to  15  deg. ;  cleave^  dip  south  45  deg. 
Same  as  5 ;  gray,  veininj ;  stream  bed  rapid  ;  strata  1  to  3 

feet;  dip  southwest  10  deg.  20min.;  striped  and  clesfi- 

ble  into  thin  layers ;  dip  southwest  45  deg. 
Slate  clay,  steatitic;  broken  difl^  3  chs.  southeast  of  abon. 
Same  as  2 ;  containing  rock  of  16. 

Same  as  2,  nearly. )  Stream  rapid  over  this  rock  ;  in  stnli 
Same  as  2  \     1  to  2  feet ;  dip  southwest  30  deg.; 

joints  at  right-angles  with  dip,  and  dip  irregular  nonk- 

east  45  deg. 
Clay  slate,  yellow  gray ;  falls  16  feet. 
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No.  of 
specimen. 


Between 
■ectiona 


21 
23 


23 

24 

25 

26 
27 

28 

29 

30 

3L 
33 
33 

84 

35 
36 


1 
2 


3 

4 


7 
8 


9 

10 
11 


33,  34 
33,  34 


3,  10 
3,  10 
3,   10 

3,   10 

3,  10 
33,  33 

16,  17 

4,  9 

31,  33 
19,  30 
19,  30 

19,  30 

8,  17 

5,  6 


35,  36 
31,  25 


24,  35 
34,  35 

34,  35 


34,  35 

33,  34 

14,   15 


33,  34 

37,  38 
15,  33 


Diatance. 


Chi,  Iks. 

46    50 
46    50 


14  20 

14  30 

14  30 

14  30 

14  20 

1  00 

6  00 

35  30 

56  60 

1  00 

43  35 

13  00 

45  50 

53  50 


75    00 
3    00 


3 
3 


00 
00 


3    00 


65    00 

33    80 
3    50 


48    50 

31    50 
3    50 


Oreenatone  trap.  )  Chance   apecimena ;   atream  rapid 

Black  hard  clay  alate.  )    over  these  rocks ;   apparent  dip 

south  20  deg.,  weat  35  deg. ;  clearage  dip  aouth  20  deg., 

weat  65  deg.  to  70  de^. 
Clay  alate,  light  gray  or  brown;  rapida  over  thia  rock; 

part  fine  like  23,  and  part  aandy. 
Clay  elate,  light  gray  or  brown ;  atrata  1  to  2  feet ;  dip  aouth 

20  deg. ;  cleayage  dip  aouth  45  deg.  to  60  deg. 
Clay  slate,  very  hara  trappose;  dike   18  inchea;  course 

north  70  deg.  weat ;  dip  north  30  deg.,  east  60  deg. 
Clay  alate,  very  hard  ;  amall  atream  aouth  aide  of  35. 
Clay  alate,  greenish  gray,  containing  rock  of  26. 
Trap,  amali  knob,  very  hard  j  aounda  under  hammer  like 

iron. 
Slaty  rock,  hard,  black ;  bare  rock ;  cleavage  uneTen ;  dip 

aouth  45  deg. 
Clay  alate,  dark  gray ;  outcrop  near ;  horizontal  atrata  }  to 

l|foot;  layera  thin;  dip  aouth  45  deg.    Theae  atripea 

are  always  parallel  with  atrata. 
Clay  alate,  brownish  gray ;  layers  1-6  to  1  inch ;  dip  aouth- 
aouthweat  45  deg.  to  60  deg.  *,  hard  but  fiasile. 
Clay  alate,  black ;  bed  of  atream,  cleavage  1-16  to  1  inch  ; 

dip  aouth-southweat  45  deg.  to  60  deg. 
Clay  alate,  black,  colored  by  iron ;  bed  of  atream,  horizon- 
tal atrata  1  to  3  feet ;  layers  thin ;  dip  south  45  deg.  to  60 

deg. 
Clay  alate;  same  aa  33;  bed  of  stream,  cleavage  dip  aouth- 

aoutheaat  45  deg. 
Trap,  or  altered  slate,  dark  gray  ;  trappoae  apparently. 
Qreeostone,  dark  gray ;    aummit  of  weat  end   of  amall 

rounded  knob  40  feet ;  vtry  hard. 

Towmkip  51  north,  nmge  31  wtsl. 

Greenatone,  dark  gray,  compact;  amall  knob  15  feet  (50 

links  weat.) 
Black  agillaceoua  alate,  discolored  b^  iron:  general  apeci- 

men  from  amall  ravine  in  alate ;  dip  sottth  45  deg.  to  60 

dfg. 
Quartzite,  probably  vein,  50  Iks.  aouth  of  above. 
Ctuariz, greasy  white,  with  much  iron  pyrites,  150  Iks.  aouth 

of  above  ;  vein  10  inchea ;  course  eaat  and  weat. 
Trappoae  rock,  black,  fine-grained,  containing  rock  of  4. 

All  (heae  rocka ;  cleavage  uneven,  dip  aouth  45  deg. 

to  50  dee. 
Same  as  3.    Stream  brisk  over  this  rock;  cleavage  thin, 

dip  aouth  50  deg.  to  60  deg. 
Argillaceous  slate,  dark  gray.    Bed  of  atream. 
Argillaceous  alate,  aame  aa  7,  with  iron.     Bed  of  atream, 

apparent  dip  south-aouthweat  20  deg.  to  60  deg. ;  cleaves 

into  very  thin  layera. 
Argillaceoua  alate,  aame  as  2.   Bed  of  stream,  cleavage  un- 
even, dip  aouthweat  30  deg.  to  40  deg. ;  fiaaile,  jomta  1 

inch  to  3  feet  apart ;  courae  aoutheaat,  dip  northeast  80 

degreea. 
Greenstone,  granular.    Small  outcrop,  irregularly  jointed, 

in  conchoidal  pieeea  1  to  3  inchea  thick ;  very  hard. 
Same   as   7.    Bed   of  stream,  dip   of  cleavage  70  deg] 

south. 
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No.  of 
•pecimen. 


19 


13 
14 


15 
16 

17 

18 

19 
20 
21 
22 

23 

24 
25 

26 

27 

28 
29 


2 
3 
4 
5 


1 
2 

3 

4 

5 

6 

7 
8 


Between 
sections 


15,  22 


15,   16 
15,   16 


8,     9 

30,  31 

30,  31 
30,  31 

30,  31 

30,  31 

29,  30 

29,  30 

19,  30 

19,  30 
18,   19 

7,   18 

18,  00 

18,  00 
18,  00 


33,  00 

32,  00 

32,  00 

30,  00 

30,  00 


35,  36 
34,  35 

33,  34 

33,  34 

32,  33 

32,  33 

32,  33 
32,  33 


Distance. 


Cht,  Uu. 
67    00 


51    90 
5    19 


52    00 

16  00 

54    92 
54    93 

54  93 

54  93 

28  53 

28  58 

17  00 

56    00 
C2    00 

1    00 

RiTer.  • , . . 

•  •  •  • uO • • • • 

>  •  •  aUO • •  t  • 


L.  Superior 

• • • aUO* • • • 
.  •  •  aCLO*  •  •  • 
. • • .QO. • • • 
• • • aUO* • • • 


35  00 

2  50 

35  00 

56  00 

67  20 

76  50 

76  50 

78  00 


Ai^giltsceous  tlate,  brown  color.  ^  Bed  of  stream  npid ;  kf- 

ers  thin,  one-sixteenth  to  one  inch  ;  dip  aouth-souibveK 

40  deg. ;  soft ;  general  specimen. 
Argillaceous  slate,  reddidh  color. .  Ravine,  40  feet 
Same  as  13,  but  more  compact ;  5  chains  southeaMof  13; 

strata  dip  north-northeast  20  deg.  to  30  deg.,  cleaQ^e 

Bouth-souihwest  45  deg. 
Argillacf-ous  slate,  Ii^ht  brown.     Valley,  50  feet,  outcry 

of  soft  folate  ;  general  specimen. 
Greenstone,  sub-granular.    Rise  of  10  feet  3  chains  oocth', 

a  knob  of  same  30  feet,  var.  5  deg.  40  min. 
Argillaceous  slate,  black.  )  Stream  nptd 

Argillaceous,  \ery  compact,  metamorphic?  ^      over  rock; 

from  1  chain  north  deavable  into  layers  from  tiucknoi 

of  a  line  to  6  inches;  dip  southwest  60  de^. 
Same  as  16.    Northeast  of,  and  dipping  under  17  and  18. 
Gtuartzite.    Small  stam  between  19,  and  17  and  18. 
Slate,  metamorphic,  hard.    Small  rise. 
Greenstone  trap,  saitie  as  16.  General  characteristic  of  rodu 

on  tlie  Ime. 
Greenstone  trap,  compact    Small  knob  4  chains  south,  30 

feet 
Greenstone  trap,  same  as  16.    Summit  of  knob  30  feet 
Black  slate,  compact,  fine.     Bare  rock  ;  cleaTage  dip  a^ 

southeast  60  deg. ;  hard. 
Sienite,  dark  reddish  gray.    Bare  rock,  gneissoidal,  wiiK 

vertical  lines  north  and  south. 
Sandrock  metamorphic,  hard,  white ;  rapids ;  in  thin  lAjtOf 

course  south* southwest;  dip  vertical. 
Resembles  14,  but  harder ;  5  chains  down. 
Metamorphose  slate,  5  chains  down. 


Township  52  nertkj  rangt  27  toesl. 

Sandrock,  brownish  red.  Coast  45  feet,  and  22  feet  old  Uke 

coast. 
Sandrock,  brown,  red,  and  white. 
Sandrock,  brown  and  red,  conglomerate. 
Sandrock,  brown  and  red,  conglomerate. 
Sandrock,  brown  ahd  red,  conglomerate. 

Toumahlp  52  north,  rang$  28  wtsi. 

Granite,  greenstone.    Knob  bare,  rounded. 

Sienitic  granite,  light  gray,  fine-grained ;  quartz,  fel8par,i]ii 

green  hornblende ;  descent  broken,  clia  25  feet  high. 
Sienitic  granite,  reddish ;  fim-^ramed  quartz,  felapar,  boro' 

blende,  gneissoidal. 
Sienitic  granite,  grayish  white,  fine-grained,  gneissoidal 

Rid^  east  and  west  300  feet. 
Sieniuc granite,  gieenish  red,  fine-grained,  trappose.  Asoesd 

broken  clifif. 
Greenstone  trap,  dark  gray,  fine-grained,  with  iron  pyritei* 

Dike  south  40  deg.  east,  dip  vertical. 
Sienite,  light  grayish  red,  grained.  Rock  containing  6. 
Trap,  dark,  compact,  hard  ;  iron  pj^rites }  dike;  bfcaksii 

direction  of  cleavage  joints.  • 
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No.  of 

Between 

Distance. 

" 

ipecimen. 

sections 

Chs, 

Ucs. 

9 

33,  33 

78 

00 

Sieoite,  light  grayish  green,  Jim  grmned,  on  NE.  side  of  8. 

10 

32,  33 

58 

50 

Sieoite,  light  grayish  greeo,  Jhu^rauudt  ascending  broken 
cliff  20  feet  high. 

11 

33,  33 

68 

00 

Sienite,  light  gray,  coarsoiigrained. 

Sienite,  gneidsoid,  grayish  white,  yine-grotHcd,  foot  of  steep 

12 

28,  29 

15 

00 

descent. 

13 

31,  33 

47 

00 

Slaty  hornblende,  dark  greeniih  black.  )  Interstratified ;  dip 
Sienite,  dark  gray,  fine-grained.            \       NNE.  45  deg. 

14 

31,  39 

47 

00 

15 

39,  33 

15 

00 

Same  as  11,  and  sub-gncissoid,  narrow  ravine. 

16 

29,  39 

28 

00 

Same  as  11,  and  sub-gneissoid,  fine-grained. 

17 

29,  39 

60 

00 

Sienite,  red,  fine-grained,  gneissoid  ;  conical  hill  650  feet. 

18 

29,  32 

73 

00 

Greeostone,  or  trappose  sienite,  dark ;  general  specimen. 

19 

29,  33 

79 

00 

Sienite,  reddish  qiiartzose ;  small  veins  or  seams  in  18. 

28 

29,  30 

67 

50 

Sienite,  grav,yine  grained ;  broken  cliff  20  feet  high. 
Sienite,  light  redaish  gray ;  fine*grained  gneissoidal  east 

point  of  same  hill  20  feei  high ;  break  into  rhomboidal 

blocks. 

21 

29,  30 

64 

00 

23 

20,  29 

18 

00 

Sienite,  light  redJish  gray,  fine-grained,  gneissoidal ;  broken 
ridge  170  feet. 

83 

19,  30 

E.25 

00 

Sandrock,  reddish  brown,  metamorphosed ;  head  of  ravine 
in  thin  laminae;  dip  west  10  deg.  to  20  deg.;  dip  of 

strata  northery  (?) 

24 

19,  30 

ESI 

00 

Sandrock,  reddish  brown,  metamorphosed,  from  large  block 
13  by  30  feet. 

25 

19,  30 

E57 

00 

Sienite,  purplish  red,  fine  grained. 

26 

19,  30 

E.78 

00 

Sienite,  spotted  with  greenish  gray  and  red,  fine^ained. 

27 

25 
25 
24 
24 
23 
23 

23 

A     .       .       _       - 

Limeatone  boulder. 

28 

Sandrock, red. 

29 

Sandrock,  gray. 
Saridrock,  red  and  gray. 
Sandrock.  brown  and  red. 

30 

31 

32 

Sandrock,  reddish  gray,  with  carbonate   of  lime;    calc 

spar. 
Sandrock,  reddish  gray,  with  sulph.  of  copper. 
Sandrock,  gray. 
Sulph.  and  carb.  of  copper. 
Same  as  34. 

33 

34 

23 

23 

35 

1 

36 

23 
23 
23 
23 

17 

37 

Same  as  31. 

38 

Sandrock,  gray,  with  carb.  of  copper. 
Sandrock,  red. 

39 

40 

L&Ke  •  •  •  • 

Sandrock,  red. 

41 

7 

.  .do. 

•  •  •  •  . 

Sandrock,  brown. 

43 

33 

..do. 

•  •  •  •  • 

Hornblende,  sub-slaty. 

43 

33 

•  •  .  .  • 

Sienite,  reddish  gray. 

44 

34 

..do. 

•  •  «  •  ' 

Sienite,  reddish  gray. 

45 

34 

34 
34 
34 
34 
34 
21 

duarta,  wiih  talcose  rock. 

46 

••se#wwvvw 

Talcose  or  steaiitic  rock. 

47 

Sieniiic  and  steatitic  rock. 

48 

Greenstone. 

49 

Sienite,  reddish  gray. 

50 

•  -   • 

Rive 

Cluaric,  hyaline. 
Sandrock,  reddish  gray. 

51 

r. . . . . 

59 

31 

Lake «... 

Sienite,  red,  mostly  red  felspar. 

53 

30 

..do. 

•  A  A  •  • 

Gneissoidal  granite,  dark  gray.               , 

54 

30 

.  .do. 

#  •  #  •  * 

Sienite,  dark  reddish  gray. 

55 

30 

.  .do. 

•  •  •  •  • 

Sienite,  light  reddish  gray. 

56 

30 

.  .do. 

Sienite,  reddish  gray. 

57 

30 

•  .do. 

•  •  •  •  • 

Sienite,  striped  hornblende,  and  quartz  and  felspar. 

58 

19 

•  .uo* • • • • . 

Sandrock,  brown,  coarse. 

59 

19 

•  .do. 

Sandrock,  brown. 

Part  ii— 69 
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No.  of 
■pecimeo. 


Between 
sections 


Distance. 


2 
3 
4 


7 

8 
9 

10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 

24 
25 

!26 
27 
28 
29 
30 

31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 


35,  36 

35,  3S 
25,  26 
25,  26 

24,  25 
23,  24 


13,  14 

34,  35 

26,  35 

26,  35 

26,  35 

26,  85 

26,  27 

23,  26 

22,  23 

2^2,  23 


33, 

34 

27, 

34 

27, 

34 

27, 

28 

27, 

28 

2?; 

28 

27, 

28 

22, 

27 

22, 

27 

21, 

92 

21. 

22 

32, 

33 

32, 

33 

32, 

33 

3Q,  33 

28,  33 

28,  33 

28,  33 

28,  29 

2^!,  29 

28,  29 
21,  2«) 
21,  28 
31,  32 
29,' 32 
30,  31 

29,  30 
29,  30 
20,  29 
19,  30 
19,  30 


CAf.  Iks. 

40  00 

64  00 

7  50 

49  10 

43  50 

3  00 


74  10 

29  50 
18  00 

28  50 

40  20 

C9  50 

69  95 

78  00 
6  UO 

44  50 

51  50 

30  to 
49  36 
23  50 
30  50 
34  50 
58  00 

42  50 

61  50 
58  50 
71  80 
Cor. 
Cor. 
Cor. 

80  00 

17  50 

17  50 

62  00 

8  00 

68  00 

73  00 

13  00 

25  00 

6  00 

25  50 

79  00 

45  50 

80  00 
78  00 
17  00 
34  42 


Towuhip  52  norfJk,  rtmgt  29  waL 

Sienite,  light  reddish  gmy ;  roeky  side  of  hill ;  desea 

west. 
Sienite,  dark  reddish  gmy ;  summit  of  hill,  west  sid 
Sienite,  dark  gray,  with  considerable  dark  mica. 
HorNblende,  summit  of  hill,  about  600  leet  above  L 

perior. 
Hornblende,  slaty,  apparently  actynolite ;  sleep  desc 

northwest  point  of  hill ;  apparent  dip  north-nortk 

to  80  deg. 
Red  sandro(k  ;  ravine  of  this  rock  30  feet ;  coani 

east ;  in  lamina:  1  to  3  inches ;  apparent  dip  nort 

west,  10  to  15  deg. 
Red  sandrock,  coast  of  Lake  Superior,  vertical  clifi 
Sienite,  light  gray  ;  small  talley  of  stream. 
Sienite,  dark  reddish  gray  ;  sub-gneiasoidal  mass,  st 

dip  north-northeast  80  deg. 
Greenstone,  discolored  by  ifon,  descending  broken 

feet;  course  north  and  sout  <. 
Greenstone ;  rocks  very  coropact  and  touj»h. 
Trappose  sienite,  reddish  gray  ;  dip  north  35  deg. 
Sienite,  greenish  white,  near  summit  of  hiU. 
Same  as  2. 

Same  as  1,  descending  steep  slope  20  feet. 
Red  sandrock ;  outcrop  of  nsrth  edge  of  this  rock 

parcntly  horizontal. 
Gneissoidal  granite ;  mica,  dark  green. 
Same  as  1. 

Same  as  1 ;  rocky,  broken  ravine ;  course  north. 
Sienite,  dark  gray. 

Mica,  in  irregular  lamirae,  seen  in  small  quantity  c 
Same  as  1 ;  bare  rocks. 
Same  as  2 ;  near  summit  of  hill,  650  feet  above  1 

perior. 
Same  as  1,  but  more  red,  southeast  side  of  steep  m 
Same  as  20  ;  rounded  point  of  rocky  ridge. 
Same  as  1,  but  fine-grained ;  steep  deaceut  nortii. 
Brown  sandrock ;  tbis  rockyirsi  appears. 
Same  as  13.  )  ^  , 

c^arae  as  26.  \  ^°«"^  specimens- 
Same  as  1 ;  coarse-grained,  chiefly   felspar  and 

small  masses  in  28  and  29. 
Same  as  2 ;  sub-gneissoidaJ. 

Same  as  17  ;  southern  escarpment  of  hill ;  rocks  net 
descendicig  south  at  60  deg  ;  noss.  strata ;  dip  non 
Same  as  20,  with  cube  of  iron  pyrites,  foot  of  ledi 
Same  as  20. 

Greenstone,  with  iron  pyrites,  dark  greenish  grey 
Same  as  1 ;  rocky  ravine  20  feet  70  iiiiks  wide. 
Same  as  20. 

Same  as  20;  summit  of  small  knob. 
Sienite,  gray. 

Same  as  20;  southeast  base  of  rocky  hill. 
Same  as  37  ;  summit  on  eabt  side  of  hill. 
Same  as  20;  summit  of  small  hill. 
Same  as  37,  ascending  broken  le>ige. 
Same  as  20 ;  summit  of  south  point  of  rocks. 
Same  as  20 ;  east  siie  of  hil'. 
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Nr,  of 

^p<reimen. 


Between 
sections 


48 
49 
50 
51 
52 
53 
54 


55 
56 
57 

58 


1 
3 
3 


5 

7 

8 
9 

10 
11 

12 

13 

14 

15 

16 
17 

16 

19 
20 
21 
it2 


1 
S 
3 

4 
5 

7 
8 


19,  SO 
17,  20 

17,  20 

18,  19 
18.    19 

36 
15 


15 

15 
16 

6 


25,  36 
25,  36 
25,   26 

25,  26 

24,  25 
23,  24 
13,   24 

26,  35 
26,  35 

96,  35 
26,  35 

26,  35 
26,   35 

22,  23 

16,  21 
11 
10 

10 

10 
10 

9 

6 


24    25 

31,  32 

1  ' 

18 
18 

7 

4 

4 


Distance. 


CAs.   Iki. 

77  00 
53  70 
55  00 
9  50 
33  00 
Lake. 
Lake. 


Lak(!. 
Lake. 
Lake. 
Lake. 


43    00 

43  oe 

36    50 

36    50 

2  62 
40  00 
16    00 

70    50 
70    50 

70    50 
70    50 

70    50 
^O    50 

20    00 

53    00 

LokeSup'r. 
•  • . so . • . . 

.  •  •  • uO • • • • . 

.  ■  •  .QO . • • . 
.  •  •  .QO. • ■  • 

•  .  .  . UO •  •  a  • 

Huron  bay. 


55    00 

26    00 

Huron  bay. 

Lake  Sup  V. 

•  ■  •  • UO • • •  • 

•  •  •  ano • • •  • 


Same  at  17 ;  outcrop. 

Greenstone. 

Same  as  2  * 

Stmc  as  12. 

Same  as  49.    To  the  west  lie  Fienitic  rocks. 

t^ame  as  1  ;  east  point  of  rocks  at  100  feet  above  Lake. 

Gray  sandrock,  with  vein  of  sulphuret  and  carbonate,  and 
copper  ore  from  joint  mined  by  Franklin  Company  j  ver- 
tical ;  course  north  28  deg.  east. 

'  androck,  reddish  gtay,  containing  rock  of  54. 

Sandrock,  reddish  gray;  conglomerate^  coast. 

Sandrock,  reddish  gray  ;  coarse  ;  coast,  8  feet. 

Sandrock,  as  56. 

Toxonship  52  northy  ronge  30  west. 

Sienitc,  conrse-'jrained,  reddish  gray*  )  «  i 

Sienits,  fine-grained,  dark  gray        '    {  Bare  rocks. 

Sienite,  gneisaoiual;  striped  red  and  gray,  gneissoidal;  dip 
north  45  de^. 

Cluartz,  with  felspar,  chiefly  hyaline ;  small  irregular  segre- 
gated veins  in  ledge. 

Sienite,  sub-gneissoidal,  gray  ;  southeast  side  of  small  ridge. 

Sieniie,  fine-grained,  light  red  brown  ;  small  rise. 

Sienite,  fine-grained,  light  red  gray  ;  west  side  small  hill. 

Jaspcry  hornstone,  reddish  brown.  ^  ^"'"^.",1  ^^""^^    ^r^^ 


Sienite,  meiamorphic;  chiefly  quartz 
and  felspar;  redandgre. n. 

Same  as  8,  nearly. 

Hard  trappose  lock,  flinty  ;  dark 
brown. 

Sandrock,  light  gray ;  hard. 

Sienite,  coarse,  with  hornstone. 


J. 


rapidly  over  these 
rocks  ;  the  different 
rarieties  much  mix- 
ed ;  joints  or  cracXs 
DUirerous;  all  the 
principal  of  which 
are  north  and  south, 
and  nearly  vertical. 


Sandrock,  red  and  gray ;  broken  cliff  on   Huron  river  10 

feet;  dip  viest  10  dor.  to  20  deg^ 
Sandrock,  red  ;  bed  of  stream. 
Sandrock,  red,  mottled  with  gray;  coast,  8  feet. 
Sandrock,  I'chtgray ;  gray  sulphuret  of  c^perfrom  a  joint 

in  the  clff,  mined  by  Franklin  Company. 
Sandrock,  light  gray,  with  vein  ;  containing  rook  of  17;  clifl* 

here  40  feeu 
Sandrock,  brown  and  gray. 
Sandrock,  red  and  gray.  . 

Sandrock,  red,  coarse.  J% 


Same  as  20. 


Tcwnship  52  north,  range  31  west. 


Sienite,  gray  ;  rise  of  10  feet. 
Red,  mottled  sandrock  ;  ravine,  10  feet. 
Red,  mottled  sandrock ;  coast  broken;  cliffs,  8  to  25  feet; 
dip  norihwesi  5  de«;.  to  20  deg.;  characteristic  specimens. 
Sandrock,  light  eray  ;  coarse  and  hard.   )  Coajt,     horizon- 
Sdndrock,  red,  fine-grained  ;  micaceous,  y 
Sandrock,  reddish  gray  ;  coarse. 


tal. 


. . .  .do. ...    Sandrock,  red  Jish  gray.  )  r«^-.-«     -u  — *  - 
I. . . .<lo. . .,!  Sandrock;  as  5.      ^        i  <^<"" '  «'>""«  »pecimen8. 
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No.  of 
tpeciiuen. 


9 
10 

11 

IS 


1 
3 
3 

4 
5 
6 
7 


1 

a 

3 
4 

5 
6 

7 
8 


2 
3 


On  section 


4 

3 

3 
3 

Meander. 

•  •  •  aUOtt •  •  • 

...do.... 


.do. 


•  * .do. 
. . .do. 
...do. 


31 
32 
32 
32 
28 
S9 
30 
30 


36 


35 
34 


Difttnce. 


Chi.  Iks, 

LakeSup'r. 

•  . . *UO  ■  • • • 
• . . .do. k . • 

• . . .QO. . . • 


...•••••a 


53    50 
Huron  bay. 

...  .(lO  . .  •  • 
•  *  •  .QO •  .  •  • 

Lakf^SupV. 

... .QO • . • • 
• • . .GO. . . • 
. • • .00* • . * 


• . . .uO . • . • 


. . . .QO . . . • 
. • . .uO. • . . 


Shale  from  the  aindrock,  K|:ht  gray ;  amall  seam  in  7 
Sandrock,  as  4 ;  cliff,  19  feet  to  20  feet  from  the  < 

grained  strata. 
Sand  rock  as  5,  bat  darker }  diff,  10  to  20  feet  from  Ui 

grained  strata. 
Sandrock,  as  5}  cliif,  10  to  20  feet,  finest-grained. 

TcwnAip  53  norths  range  29  trcaf . — Hurm  vU»^ 

Sienite,  reddish  gray. 
Trapf  compact ;  dike. 
Greenstone  trap ;  dike. 
Same  as  1. 
Same  as  1. 
Same  at  1. 
Same  as  1. 

TcwiMp  53  norths  rangt  90  tsesf. 

Confflomerate  sandrock^  reddish  brown. 
Sandrock.  reddish  brown.        ^  g^        ,        ^  ^ 
Sindrock,  coarse,  hc.u  gray.  >  "^^^^"  "'"p^     'y^^ 
Same  as  i  except  ilner.^    ^  \       aetensuc  speacs 
Same  as  2 ;  east  end  of  Point  Abbaye ;  bare  rocks. 
Same  as  4,  but  mottled  with  gray. 
Sandrock,  red  and  gray,  in  layers;  micaeeooa;  ba] 
Conglomerate  sandrock,  red  and  gray. 

TcwnJi9p  53  norths  range  31  west. 

Sandrock,  coarse,  red  ard  my ;  coast,  3  to  5  feet; 

curved  ;  dip  northwest  5  deg.  to  30  deg.;  generi 

mens. 
Sandrock,  coarse,  red  and  gray }  coast,  6  feet. 
Sandrock,  coarse,  red  and  gray  ;  coaHt,  S  feet. 
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18 


23 


^ 


^5 
57 


09 


No.  of 

On  section 

■pecmen. 

1 

S 

2 

2or^ 

3 

35 

4 

35 

6 

31 

5 

^2 

7 

23 

€ 

17 

9 

17 

10 

17 

11 

1 

12 

1 

13 

2 

14 

35 

15 

-36 

16 

36 

•      17 

25 

23 


19 

17 

20 

20 

01 

17 

iti 

17 

31 


3 

3 
3 


33 
33 


Toitw^ip  4§  norlhj  range  33  toot 

Elsconawba  river ;  bird  *s-eye  lime  rock. 
Do. 

6auA  boundary  qf  township  41  nortk^  range  23  west. 

Ef>conawba  river. 

'£j<conawtia  river;  strophomena;  bird's-f-ye  lime  rock. 

Esconawba  river-*,  stem  of  encrinite,  with  numerous  radiations,  in  birdV 

eye  lime  rook. 
E^conawba  river. 

I£<4Conawba  river;  stem  of  enerinite ;  bird*8-eye  lime  rock. 
Elsconawba  river;  cyathopkyllum,  &c,  in  bird'»«ye  lime  rock. 
Effconawba  river;  orthia,  hi  bird*0-eye  lime  rock. 
Esconawba  river ;  orthosera  pyrifomis-?  bird*s-eye  lime  rock. 

Ernst  houndair^  ^  township  41  norths  range  24  west. 

Esconawba  »rivf>r:  eoar«e  gray  Umettone,  probably  bird*s-eye. 
Biconawba  river;  orthocera:;  bird*«-eye  lime  rock. 
Esconawba  river ;  bluish-groy  sandy  Ume  rock:;  bird*s-eye  lime  rock. 
Esconawba  river ;  stem  of  encrinrte ;  bird^s-eye  lime  rock. 
Esconawba  river;  strophomena;  bird*i-eye  Ume  cock. 

Do  do  do. 

Esconawba  river;  orthis ;  bird*s^ye  lime  rock;  stem  of  enerinite. 

Township  42  north,  range  24  west 

Eseonsfwhii  river ;  bluish-gray  lime  rock,  with  orthia  bek>nging  to  bird  V 

eye  lime  rock. 
Elsconawba  river.;  birdVeye  lime  rock. 

Do  ^o.  No.  2,  grayish-blue  Hme  rock. 

Esconawba  river ;  calciferous  aandrock;;  gray,  sand^r  Ume  rock. 

Do  do. 

South  boundary  ttf  township  43  sMrth,  range  26  west. 
Fort  fiver ;  caleiferoos  sandrock ;  gray,  sandy  Ume  rock. 

East  boundary  of  township  48  iisrA,  rsnge  26  west. 
Calciferous  sandrock ;  gray,  sandy  lime  rock. 

Tijwndnp  43  north,  range  25  west. 
iEsconawba  river ;  .5  specimens  of  calciferous  sandrock ;  gray  lime 


8o%tth  boundary  qf  township  46  north,  range  35  wesf. 

No.  4,  gneissoid  granite ;  No.  1,  compact  gray  granite,  without  mica 

and  with  a  little  hornblende,  (No.  2  ) 
XSrranite;,  with  redielspar  and  hornblende;  no  mica. 
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No.  of 
specimen. 


On  section 


30 

24 

31 

24 

32 

24 

33 

24 

34 

36 

35 

36 

36 

1 

37 

1. 

'4^ 

1 

39 

36 

40 

35 

41 

34 

42 

34 

43 

34 

44 

34 

45 

3-2 

46 

32 

47 

31 

48 

12 

49 

13 

50 

33 

51 

33 

52 

31 

53 

31 

54 

31 

55 

12 

56 

12 

57 

12 

58 

12 

59 

1 

60 

13 

6h 

24 

62 

13 

63 

25 

64 

25 

66 

1 

Eait  boundary  qf  townahip  45  northy.ra»g£  26  tocil. 

Gray  sand  rock. 

Compact  ^ray  granite,  feldspar,  quartz,  and  schorl. 
PftldHpathic  granite,  without  mica;  feldspar,  redv 
Compact  brown  quartz  rock. 

Eatt  boundary  of  townAip  47  north,  rtmge  26  west. 

Fine-grained  white  and  green  quartz. 
Brown  granular  quartz  rock. 

Eatfi  boundary  of  totentkip  Alnortk,  ramge  25  west^ 

Reddiitb  brown  quartz  rock. 
Semi-compact  talcose  slate. 
Brown  talcoce  quartz  rock. 

Soulk  boundary  of  townMp  46  novihyrange  ^wesU 

Dark  sub-slaty  talcoss  rock ;  stealita. 

Talcoee  olato. 

River  Desniorts,  coarse-^ ined,  new  red  sandstone* 

Coarse,  new  red  sandstone  y  almost  conglomerata. 

Taconic  clay  slate. 

Do  b.  taconic  (compact)  slate. 

Do 
Brown  quartz  rock. 
Brown  and  milky  quartz  rock. 

East  boundary  of  toumihip  47-  north,  range  26  wesf. 

Compact  altered  slaty  rock,  resembling  imperfect  trap,  with  much 
Compact,  fine-grained,  white  and  brown  quartz  rock ;  2,  tacook 
slate. 

South  boundary  qf  town^tp  48  north,  range  26  isesl. 

River  Desmortfi,  taconic  clay  slate.    No.  2,  varitgate4  quartz  roc 

Augitic  rock,  crystalline. 

Crystallir.e  quartz,  brown  and  smoky,  with  iroi. 

Crystalline  quartz,  brown,  with  iron. 

No.  I,  augittc  rock,  crystalline. 

East  boundary^ff  townsk^  Al  ntrlh,rmge  ftPweak 

Compact  quartz  rock ;  2,  quartz,  with  spathose  iron. 

No.  1,  brown  hematite,  steel  gray.    No.  2,  taconic  clay  alatt. 

Brown  hematiie,  steel  giay. 

duartz,  with  spathose  iron. 

Do  do. 

No.  1,  fine,  large,  granulated  sob-crystalline  spathose  iron.    I 

same,  with  quanz.     No.  3,  spatknse,  earthy,  8ub-^aminaied  u 
Nos.  1  and  2,  spathose  iron.    No.  3,  hydrated  carbonate  of  iron 

milky  quartz  and  specks  of  mica. 
S|:»athose  iron,  brown,  amorphous,  sub-laminated. 
Near  a  pond,  2  specimens  spathose  iron,  granul'»r ;  sub-crystal  Hi 
Near  a  pond,  spathose  iron,  granular ;  sub-cry aiallme  ;  2  specim 
Spathose,  stee<  gray»  iron  ore. 
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No.  of 

On  section 

■pecimen. 

South  boundary  of  iownsh^  47  nor(/i,  range  26  west. 

65 

33 

Branch  on  Esconawba,  actynolite  slate  rock ;  gneissoid,  with  dark  mica. 

% 

Township  44  norths  range  25  west. 

67 

21 

Banks  of  Esconawba  river,  coarse  red  sandrock. 

Township  39  north,  range,  23  west. 

68 

1 

Esconawba  river,  near  head  of  island,  birdVeye  lime  rock,  fucoides, 
encriiiite,  &c. 

Township  40  north,  rat^e  22  wesL 

69 

On  bay  da  Ifocquet,  50  chains  south,  fine  reddish)  nearly  clay. 

70 
71 

72 

73 

74 

75 

76 

'a 

South  boundary  of  township  41  north,  range  23  west* 

5a 

35 

Esconawba  river,  bird's-eye  lime  rock. 

4a 

35 

Do. 

4a 

35 

Do. 

4a 

35 

Do. 

• 

South  boundary  of  township  40  north,  range  23  west. 

la 

2 

Esconawba  wilds. 

la 

2 

Do. 

la 

2 

Do. 

V      la     . 

2 

Do. 

.N^ 


